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This  Preprint  is  published  for  Ihc  information  of  those 
attending  the  AGARD  meeting  al  which  these  papers  willibc- 
presented  Preprinted  papers  are  subject  lo  amendment 
by  the  authors  before  final  publication  in  the  AGARD 
Conference  Proceedings  senes 


Advance  copies  of  papers  to  be  presented  at  the  Technical  Information  Panel's 
Specialists'  Meeting  to  be  held  in  Athens,  Greece  17  18  October  1 979. 


1  Mk  MISSION  OF  ACARt) 


the  mission  ol  A(.ARI)  is  to  bung  together  the  leading  personalities  of  the  NATO  nations  in  the  fields  of  wiener 
and  technology  relating  to  aerospace  lor  the  following  purposes 

I  changing  ol  scientific  and  technical  information. 

Continuously  cumulating  adcanerc  in  the  acrospa.c  vieni.ee  relcsjnt  to  ct'rngthrnmg  the  common  defence 
poefure. 

Improcing  the  cooperation  among  member  nationc  m  aerospace  research  and  decelopment 

l*r  Hiding  vientific  and  technical  adcac  and  assistance  to  the  North  Atlantic  Military  Committee  in  the  field 
of  aerospace  research  and  Jceelopmenl 

Rendering  vienlilu  and  technical  assistance.  ac  requested.  to  other  NAIO  bodies  and  to  member  nationc  in 
connection  with  recrarch  and  decelopment  ptoblctnc  in  the  aeroepacr  laid. 

Prociding  assistance  to  member  nationc  lor  Ihc  purpose  of  increasing  thru  vientilic  and  technical  potential 

Recommending  effector  ways  lor  the  member  nationc  to  uce  their  rrceatch  and  decelopment  capabilities  for 
the  common  benefit  of  the  N.AtO  community 

the  highrct  authority  within  AOARD  ic  the  National  IVIegatrc  Hoard  concictirtg  of  oflicully  appointed  cemor 
repmenlaticrc  from  each  member  nation  the  mneton  of  Al.ARt)  ic  earned  out  through  the  Panels  which  are 
composed  of  esperte  appointed  bs  the  National  IVtrgatrc  the  Consultant  and  i  s.hangr  Programme  and  the  Aerospace 
Applications  Studies  Programme  the  results  ot  At  .XRI>  work  are  leported  to  the  member  nati  nc  and  the  NATO 
Authorities  through  the  At.AKD  senes  ot  publications  ol  which  this  is  one 

Partic  ipalion  in  AOARI*  actmtirs  ic  bs  imitation  only  and  is  normalls  limited  to  citizens  of  the  NATO  natior 


the  content  of  thic  publication  hac  been  reproduced 
directly  from  material  supplied  by  \(.\RI>or  the  authors 
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One  of  the  main  element*  of  the  work  ol  (he  A(,ARI>  technical  Information  Panel 
1 1 11*1  i*  to  a**i*l  NATO'*  aero*pace  reveaich  and  development  aclivilie*  by  improving  the 
effect  ivcnc-v*  ol  vcienliftc  and  technical  information  *y*tem*  which  cant  in  acroepace  and 
delcnce  field*  in  the  variou*  member  nation*  of  the  Alliance  I  he  choice  of  theme  for  fhi* 
I4*7'*  Specialise  Meeting  vtein*  from  ^moderation  of  thic  avped  of  TIP'*  work  particularly 
in  relation  to  the  ho*l  country,  namely*  (•recce  Development  goc*  on  condanfly,  and  the 
Meeting  will  review  recent  change*  not  only  in  t|ae  channel*  and  media  of  information 
trantfet  but  al*o  in  the  nature  of  the  information  itvelf  Armng  out  of  tht*,  it  i*  hoped  lhat 
firm  plan*  can  be  laid  for  a  broadening  and  rilrniion  of  canting  information  trantfer 
facilitie*  in  the  lieklv  of  aerovpace  and  defence  R  and  D  in  particular  area*  of  the  NATO 
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ljttta«a((  t  tacked  in  tkt  tarty  mftt*  ttadi  ng  to  tkt  t*  tatt  nhmtnt  of  tkt  ISKO/llPO 
Space  Pocuatnfation  Strvict  at*  luroptan  cooptration  in  both  tht  input  of 

atrotpact  information  and  it*  utilisation  ait  drtcnbtd.  Dttail*  of  ISA-JSS  aetavitit * 
m  Support  of  tkt  NASA  .afl’tajf  ay  *ttm  alt  givtn.  I  At  dtvtt  opmtnt  of  tkt  u  *t  of 
atloipaet  information  m  lulopt  a*  tvidtnctd  by  tkt  growth  of  Its  nr  tw'rhng  it  ttammtd. 
ttsta ick  into  atlo*pact  information  handling  it  outlined.  T it  rtfafiontkip  bttwttn  (SA 
and  tkt  CtC  i*  tiptatnrd  in  tkt  eonttit  of  lUtCkfT. 


1.  LAYING  THE  BASIS  FOR  EUROPEAN  COOPERATION  i  THE  ROLE  OF  ESRO-SDS 

1.1  In  May  1964,  an  agreement  for  cooperation  and  exchange  In  the  field  of 

scientific  and  technical  Information  was  reached  between  NASA  and  the  European 
Space  Research  Organisation.  Early  the  following  year,  in  April  1965,  an 
agreestent  to  set  up  a  Joint  documentation  service  entered  Into  force  between 

ESRO  and  Its  fledqllng  sister  organisation  ELDO  -  the  European  Organisation  for 
the  Development  and  Construction  of  Space  Vehicle  Launchers.  The  resul'  was  the 
creation  of  SOS  -  the  Space  Document  at  ton  Service. 

1.2  Under  the  terms  of  the  aqreestont  reached  between  ESRO  and  ELDO  the  Joint  docu¬ 
mentation  service  was  to  cover  both  apace  research  and  space  technology,  and 
was  to  serve  not  only  the  staff  of  the  two  European  space  organisations  but  also 
their  member  s’ates.  The  recipients  In  the  member  states  were  originally  defined 
as  'government  establishments,  universities,  and  institutes  working  In  Inter¬ 
national  or  national  space  programmes',  and  'qualified  persons  or  companies 
residing  In  the  member  states  of  ESRO  and  ELDO'.  The  possibility  of  providing 
services  to  organisations  in  non-member  states  was  also  foreseen  In  a  paragraph 
stipulating  that  such  requests  must  be  referred  to  the  ESRO  Council. 

l.J  A  further  agreement  was  reached  late  In  1966  between  ESRO/ELDO  and  EUROSPACE 

-  the  European  Industrial  Group  for  Aerospace  Studies.  This  agreement  enabled 
Eurospace  member  companies  to  obtain  services  from  SDS ,  le.  bibliographic  searches 
and/or  selective  dissemination  notifications  (SDI).  It  contained  a  financial 
guarantee  to  SDS  for  a  minimum  sum  of  75  OOO  French  Francs,  and  the  requirement 
that  'Eurospace  shall  endeavour  to  prevail  upon  Its  members  to  Increase  the  num¬ 
ber  of  their  subscriptions  and  to  have  them  renewed,  and  shall  encourage  the 
recipients  to  take  advantage  of  the  (Space  Docuisent  at  Ion)  service  beyond  the 
fac* titles  covered  by  their  subscriptions*.  This  preoccupation  with  financial 
r  was  entirely  understandable  when  It  .  recalled  that  not  only  SDS  but  also 

1  arent  organisations  were  In  their  very  .  arly  stages  of  development.  Thus 

fro*,  the  beginning  SDS  has  been  required  to  provide  services  to  all  sectors  of 
the  aerospace  cosmiunlty  within  the  member  states  of  ESRO  and  ELDO. 

1.4  A  significant  aspect  of  the  1965  ESRO/ELDO  agreeswnt  concerned  the  types  and 
sources  of  material  to  be  provided  by  ESRO  and  ELDO  to  the  Joint  docuawntat Ion 
service,  and  an  acknowledgeatent  that  these  could  be  stade  available  to  NASA. 

'ESRO  and  ELDO  shall  provide  scientific  and  technical  documentation,  of  which 
the  publication  is  not  prohibited,  received  or  produced  by  them  during  the  per¬ 
formance  of  the  tasks  described  in  their  conventions  or  resulting  from  these 
tasks.  They  will  in  particular  ensure  that  In  research,  study,  development  or 

other  relevant  contracts  .  the  application  of  this  provision  Is  duly 

observed. 

ESRO  and  ELDO  agree  that  all  documentation  which  Is  made  available  under  the 

tense  of  this  agreeswnt  may  be  channelled  to . NASA . j  documentation 

received  from  NASA  .  shall  be  brought  Into  the  Joint  documentation  service.* 

The  original  NASA/ESRC  agreement  of  1964  Included  the  requireamnta  that  'ESRO 
will  provide  to  NASA  abstracts  of  scientific  and  technical  reports  originating 

from  European  sources  .  processed  in  a  form  suitable  for  Inclusion  in  NASA's 

Scientific  and  Technical  Aerospace  Reports  (STAR)*,  and  'NASA  and  ESRO  will  stake 

available  to  each  other  single  copies  of  microforms  .  representing  . 

abstracts  published  In  STAR.*  In  addition,  It  was  stated  that  'NASA  and  ESRO 
have  agreed,  in  principle,  to  exchange  material  for  computer  searches  . * 


1.5  In  looking  back  through  those  early  documents  dating  back  km  15  years,  I  was 
increased  by  the  very  thorough  job  which  seemed  to  have  been  done  of  setting 
the  stage  for  a  good  two-way  flow  of  aerospace  Information  between  SOS  for 
Europe  and  NASA  for  the  United  States,  and  for  Its  proper  dlsseailnat Ion  through¬ 
out  the  member  states  of  ESRO  and  ELDO.  It  Is  clear  that,  a  decade  and  a  half 
ago.  the  manner  In  which  Europe  proposed  to  cooperate  In  the  field  of  aerospace 
information  had  been  defined  In  considerable  detail.  A  tangible  demonstration 
of  Its  resolve  to  realise  this  cooperation  lay  In  the  creation  of  SDS,  the  Space 
Documentation  Service,  the  role  and  activities  of  which  had  largely  been  speci¬ 
fied  as  a  result  of  agreements  now  dating  back  some  fifteen  years.  The 
subsequent  development  of  the  Service  lay  In  the  manner  and  extent  to  which  it 
was  able  to  realise  the  mandate  defined  In  principle  in  the  mid-slxtles.  I  will 
leave  you  to  decide  later  the  extent  to  which  these  early  Intentions  have  sub¬ 
sequently  been  achieved. 

1.4  In  1973  the  decision  was  taken  to  terminate  the  majority  of  the  activities  carried 
out  by  ELOO,  and  to  re-orlent  those  carried  out  by  ESRO  to  Include  applications 
satellite  projects  in  addition  to  the  purely  scientific  missions  previously  flown 
as  well  as  the  development  of  a  European  launcher,  AR1ANE,  and  the  re-usable 
Spacetab  to  be  carried  by  the  shuttle  developed  by  NASA.  Kith  the  fusion  of  the 
two  original  European  space  organisations  a  new  agency  named  ESA,  the  European 
Space  Agency,  was  created  In  1975. 

1.7  Later  still,  in  1978,  ESRO-SDS,  which  had  already  become  known  as  ESA-SDS,  was 

given  a  new  name.  The  Intention  was  to  reflect  the  wide  range  of  scientific  and 
technical  information  and  services  which  were,  by  then,  available  from  this 
Department  of  ESA  responsible  for  STI  and  other  Information  and  data  facilities. 
The  new  name  chosen  was  IRS  -  Information  Retrieval  Service. 

EUROPEAN  COOPERATION  TODAY,  AS  SEEN  BY  ESA- IRS 

Today,  IRS  activities  might  be  summarised  as  follows  i 

2.1  For  NASA  Input,  about  4  OOO  documents  originating  from  European  aerospace  sources 
are  handled  annually  of  which  almost  7o  per  cent  are  fully  pre-processed  to  com¬ 
puter  readable  weekly  tapes  for  STAR  announceemnt.  About  100  of  these  documents 
are  selected  for  complete  translation  into  English. 

2.2  An  online  Interactive  search  system  is  operated  for  ten  hours  dally  on  all  working 
days.  Sine  15  major  scientific  and  technical  bibliographic  databases  plus  two 
specially  developed  databanks  total  over  12  million  records  online  at  all  times. 
Two  databases  each  now  exceed  three  million  bibliographic  references  (Chemical 
Abstracts  and  PASCAL  -  Bulletin  S lgna let lque) ,  and  are  believed  to  be  the  largest 
online  databases  of  their  type  in  the  world.  Each  database  Is  updated  monthly. 
Searching  may  be  via  a  controlled  vocabulary.  If  available,  and/or  via  the 
natural  language  of  title,  title  extension,  abstract,  uncontrolled  terms  or  any 
other  desired  data  element.  A  special  numeric  range  search  command  has  been 
developed  for  use  with  the  databanks. 

2.3  In  parallel,  an  extensive  STI  network  has  been  built  up  and  provides  direct  online 
access  to  the  IRS  computer  from  all  ESA  member  states  and  from  several  non-member 
states.  Well  over  lO  OOO  kilometers  of  leased  telephone  lines  stretch  from 
Stockholm  In  the  north,  to  Rabat,  Morocco  In  the  south.  This  network  supports 
high-speed  2  400  bps  (240  char/sec)  video  terminals  equipped  with  190  llne/mlnute 
printers  multi-dropped  directly,  and  lower-speed  300  to  1  200  bps  dial-up  ter¬ 
minals  via  remote  concentrators,  provides  remote  offline  printing  via  medium- 
speed  printers  and  Is  used  for  various  purposes  by  the  Agency  including  fscslmlle 
transmission  and  computer  to  coaiputer  links.  Other  networks  are  Interconnected  to 
provide  more  access  points  and  backup  redundancy. 

2.4  Today,  more  than  1  OOO  users  of  this  system,  with  constant  additions  throughout 
currently  thirteen  European  countries,  one  North  American  and  one  North  African 
state,  demand  continuous  support  as  facilities  are  improved  and  new  databases 
added. 

Recently  an  online  order  facility  has  been  implemented  which  enables  a  user  to 
order  any  original  docuawnt  announced  In  the  NTIS  and  PASCAL  files  by  means  of 
a  quick  and  simple  operation  at  the  terminal.  There  has  been  demand  from  both 
users  and  database  suppliers  alike  to  extend  this  feature  to  other  filesi  as  this 
paper  Is  being  prepared  online  ordering  of  NASA  original  documents  is  being 
Implemented.  For  those  users  who  require  absolute  security  to  surround  their  on¬ 
line  file  access  a  "TOP  SECRET*  command  has  been  Introduced  which  renders  It  quite 
impossible  for  anyone  at  the  IRS  computer  centre  to  know  what  search  the  user  is 
executing t  no  record  la  accessible  other  than  by  the  user  and  this  Is  destroyed 
Instantly  at  logoff  or  if  a  break  of  any  kind  occurs.  The  sw>re  sophisticated  ter¬ 
minals  supported  can  be  switched  from  retrieval  mode  to  Input  mode  (ODE)  and  can 
then  be  used  to  create  machine  readable  data  In  a  most  convenient  and  efficient 


2.5  So**  ~i**ii  nt  ■  on  the  file  coverage  might  b*  of  Interest.  First,  the  needs  of 
the  Agency  must  be  met  as  far  as  possible,  le.  Agency  staff,  its  advisory  groups. 

Its  prime  contractors,  and  Its  scientific  collaborators.  Because  no  multi¬ 
disciplinary  mission  oriented  service  can  cover  any  single  category  within  Its 
scope  to  the  same  depth  ,s  a  dlsclpl  lne-c*ient*d  service  covering  that  category 
exclusively  It  has  proved  necessary  to  augment  the  NASA  aerospace  file  with  a 
number  of  dl  sc  Ip  llne-or  issued  databases,  particularly  in  the  fields  of  physics, 
chemistry,  electronics  and  engineering.  More  recently  It  was  decided  to  add  a 
biological  database  to  cover  the  life  science  requirements  of  th*  SPACELAB  pro¬ 
grams  i  and  an  agricultural  database,  plus  three  small  files  covering  oceano¬ 
graphy,  envlronsmntal  and  pollution  Information  In  anticipation  of  the  Infor¬ 
mation  needs  resulting  from  the  new  earth  resources  activities.  For  th*  latter 

a  special  databank  of  earth  resources  Imagery,  available  fra*  ESA  as  either 
photographic  products  or  computer  compatible  tapes,  has  been  developed  and  Im¬ 
plemented. 

The  Information  needs  of  users  In  the  membei  states  tend  Inevitably  to  be  much 
less  well-defined  than  those  of  th*  Agency  Itself.  The  most  marked  demand  was 
for  chemical  information  which  confirmed  th*  need  to  add  Chemical  Abstracts 
Condensates.  This  file  has  become  the  largest  IRS  file  and  has  th*  highest 
utilisation  factor,  over  22  per  cent  of  total  connect  hours.  In  fact,  chemistry, 
physics,  engineering  and  general  research  together  account  for  approximately  two 
thirds  of  th*  total  access  time. 

2.6  More  recently  there  has  been  a  growing  demand  from  many  member  states  for  IRS  to 
offer  a  sx>r*  complete  rang*  of  th*  information  required.  More  specifically  there 
has  beer  criticism  of  th*  IRS  policy  of  restricting  th*  service  to  scientific  and 
technical  Information  and  thus  failing  to  satisfy  th*  need  for  business  and 
economic  Inf  orsuit  Ion .  This  leads  to  th*  question  *}ust  how  can  aerospace  Infor¬ 
mation  be  defined?*,  a  question  which  ha*  been  asked  many  times  but  remains 
unanswered.  One  recent  suggestion,  for  a  very  pragmatic  approach,  has  been  to 
carry  out  an  analysis  of  which  flies  are  actually  used  significantly  by  the  aero¬ 
space  community .  If  this  were  done  and  th*  result  was  used  as  a  basis  for  the 
definition  of  "aerospace  information*  It  Is  clear  that  business  flies  (which  would 
enable  searchers  to  obtain  answers  to  questions  of  the  typei  *what  lsrge  contracts 
have  been  obtained  by  company  X  recently?",  'which  company  got  contract  Y  In  Saudi 
Arabia?*,  or  *what  are  the  turnover  figures  for  th*  last  5  years  for  bidder  I?*) 
would  certainly  be  Included. 

2.7  A*  an  Indication  of  Europe's  cooperative  input  to  th*  world-wide  aerospace  Infor¬ 
mation  system  perated  by  NASA,  the  IRS  pre-processing  statistics  are  Incomplete 
due  to  the  fact  that  th*  handover  to  JRS  of  all  member  states'  document  acquisi¬ 
tion  had  not  been  completed  durlnq  1978.  As  a  result,  the  numbers  of  documents 
sent  from  certain  member  states,  notably  th*  United  Kingdom,  did  not  represent  the 
total  contribution  alnce  acme  were  sent  direct  to  NASA. 

As  an  indication  of  Europe's  cooperative  utilisation  of  aerospace  Information 
th#  IRS  statistics  of  online  access  are  also  Incomplete  since  they  cannot  take 
account  of  the  searches  perforsmd  manually  by  means  of  NASA  STAR  (Scientific  and 
Technical  Aerospace  Reports)  and  IAA  (International  Aerospace  Abstract*)  which  may 
still  comprise  a  significant  proportion  of  the  total  searches  made. 

EUROPEAN  SUPPORT  OP  NASA  SCIENTIFIC  A NO  TECHNICAL  INFORMATION  ACTIVITIES  .  A  CLOSER 

LOOK  AT  INPUT 

J.l  JRS  act*  as  a  decentralised  European  extension  to  the  NASA  Scientific  and 

Technical  Information  Facility.  It  maintain*  contact  with  all  bilateral  NASA 
partner*  In  Europe  and  *w>r*  recently  the  "tripartite*",  and  arranges  Information 
exchange  agreement*  between  F.SA  and  European  groups  working  In  the  aerospace 
field.  All  this  is  Intended  to  ensure  the  acquisition  of  as  much  a*  possible  of 
the  aerospace  literature  originating  in  Europe.  An  attempt  is  also  siade  to  cover 
conference  schedules  and  programme*.  All  document*  received  by  IRS  are  registered, 
and  ciedlted  to  the  forwardlnq  organisation.  An  Acquisition#  Database  Is  updated 
on  a  weekly  baata  and  from  this  are  generated  half-yearly  and  yearly  detailed  and 
summary  reports  which  are  aent  to  NASA,  to  all  ESA  delegations,  and  are  used  by 
IRS  Itself. 

J.2  After  registry,  all  item*  are  submitted  to  a  selection  procedure  which  can  result 
in  any  of  the  following  treatsmnta  i 

1.2.1  IRS  pre-proceas lng  to  coeqmter  readable  tape  plua  microfiche  for  announce¬ 
ment  in  NASA  STAR 

J.2. 2  Despatch  to  A1AA  for  announcement  in  International  Aeroepace  Abstracts 

1.2.1  Pre-processing  for  Initial  STAR  announcement!  c over - t o- cover  translation! 
pre-processing  for  second  STAR  announce*>ent  of  Engllah  veralon 

1.2.4  Discarded  as  it  duplicates  an  item  already  in  th#  NASA  Information  System 

1.2.5  Rejected  or  discarded  a a  out-of-scop#  or  otherwise  unsuitable. 


3.1  When  an  Item  1*  selected  for  STAR  annuunctnont  It  la  given  an  English  language 
abstract  (the  source  document  may  be  In  any  of  eight  European  languages  Including 
English)]  descriptors  froai  the  NASA  Thesaurus  are  assigned]  It  Is  catalogued]  and 
a  mother  microfiche  of  the  source  document  Is  prepared.  Simultaneously,  the 
details  coded  into  the  input  worksheet  (the  form  901)  are  keyboarded  to  computer 
readable  ATS  compatible  fora  using  an  online  Input  facility.  Weekly,  the  cumu¬ 
lation  of  data  is  rolled  out  onto  a  mini-tape  and  sent  to  the  Facility  with  a 
back-up  copy.  Also  from  this  ATS  data  la  stripped  the  Input  to  the  IRS  Acquisi¬ 
tions  Database. 

>.4  At  the  request  of  NASA  certain  series  of  reports  Issued  by  ONERA  (Office  National 
d' Etudes  et  de  Recherches  Aerospat lales) ,  France  and  DFVLR  (Deutsche  Porechunge- 
und  Versuchanstal t  fur  Luft  und  Rau.fahrt  e.V.),  Germany,  are  considered  automa¬ 
tically  to  be  candidates  for  full  translation  by  IRS  unless  rejected  for  some 
reason,  usually  out -of -scope .  More  recently  ONERA  has  offered  to  provide  the 
periodical  I -a  Recherche  Aerospatiale,  issued  six  times  a  year.  In  the  form  of  a 
cover- to- cover  translation  into  English.  Following  translation  the  English  lan¬ 
guage  version  of  the  report  is  Issued  In  the  ESA  TT-sorles  (Technical  Trans lat Ion), 
pre-processed  for  STAR,  and  cross-referenced  to  the  original  announcement  of  the 
source  document  in  the  original  language. 

3.S  A  ape'tal  report  acquisition  and  STAR  pre-processing  project  was  initiated  at  the 
end  of  1974  as  a  result  of  the  close-down  of  ELDC.  Due  to  differences  In  the 
Conventions  of  ESRO  and  ELDO  the  lattor  had  not  during  Its  lifetime  been  able  to 
make  available  a  comprehensive  collection  of  technical  reports.  As  part  of  the 
liquidation  programme  almost  IS  OOO  contractor  reports  and  other  documents  gene¬ 
rated  during  the  ten  year  life  of  ELDO  were  examined,  of  which  more  than  1  600 
documents,  containing  almost  2  OOO  discrete  papers,  were  selected  for  full  pre¬ 
processing  for  NASA  STAR  announcement.  These  items  were  all  announced  In  L-STAR 
but,  perhapa  more  important,  now  form  part  of  the  NASA  computer  readable  database. 

J.6  In  addition  to  the  largely  passive  role  of  acquisition  of  the  European  literature, 
IRS  performs  an  active  monitoring  and  lialaor.  function  with  NASA's  European  bi¬ 
lateral  partners  and,  more  recently  with  the  'trlpart Ites*.  The  latter  organi¬ 
sations  arc  those  which  wish  to  have  direct  online  access  to  the  NASA  File  via 
the  Agency's  STI  network  and  online  service.  When  an  IRS  user  requests  access  to 
the  NASA  File  he  la  asked  to  sign  a  tripartite  arrangement  between  NASA,  ESA  and 
the  user  organisation.  Under  the  terms  of  this  tripartite  arrangement  NASA  agrees 
to  grant  online  access  to  the  NASA  File  In  return  for  the  submission  of  literature 
within  the  scope  of  the  NASA  Information  System.  Items  published  openly,  eg.  In 
the  periodical  literature,  are  not  accepted  since  these  would  be  processed  by  AIAA 
independently  of  such  an  agreement.  Dl f f lcul t-to-obt aln  material  such  as  research 
reports  are  sought.  From  NASA's  viewpoint  there  is  little  difference  between  a 
bilateral  and  a  tripartite.  In  each  case  an  exchange  lx  involved  although  In  the 
csss  of  tripart Itoa  no  material  dissemination  Is  required. 

3.7  The  monitoring  function  is  carried  out  on  the  basis  of  a  number  of  system  aids. 
First,  the  overall  performance  of  each  source  organisation  la  checked  annually 
on  a  "this  year,  last  year*  baala.  Second,  a  regular  report  Is  generated  from 
the  Acquisitions  Database  which  lists  ail  sources  which  have  sent  rero  Input, 
one  document,  two  and  so  on,  over  the  prior  period.  The  sources  are  listed 
alphabetically  by  country  and  where  appropriate,  contact  Is  made  with  the  source 
to  draw  attention  to  the  absence  of,  or  drop  in,  Input  and  to  establish  and,  if 
possible,  correct  the  cause. 

In  addition  to  these  guides,  a  special  report  on  all  tripartite#  Is  produced  each 
half  year.  This  report  lists  the  number  and  type  of  documents  submitted  to  IRS 
by  each  tripartite  organisation  and  t*-o  number  of  connect -hours  in  the  NASA  File. 

EUROPEAN  UTILISATION  OF  AEROSPACE  INFORMATION  I  IRS'S  EXPERIENCE  WITH  NETWORKING 

4.1  Towards  the  end  of  1968,  the  400  OOO  NASA  File  records  needed  20  hours  of  computer 
residence  time  to  process  a  batch  of  30  questions)  the  operation  would  clearly 
soar  out  of  hand  in  the  following  year.  Following  an  evaluation  of  available 
systems  and  dlsrusalons  between  NASA  ST10  ataff  and  SDS  the  decision  was  taken  to 
implement  RECON  so  as  to  give  an  Inverted  file  system  to  shorten  search  times  and 
increase  capacity,  and  to  have  a  system  compatible  with  that  used  by  NASA. 

4.2  RECON  was  implemented  on  ESRO's  largest  IBM  360  computer  Installation  which  was 
located  at  ESOC  (European  Space  Operations  Centre),  Darmstadt,  near  Frankfurt. 

In  addition  to  the  advantages  already  mentioned.  PECON  offered  the  bonus  of  being 
an  online  system  and  the  original  ESRO  STI  network  consisted  simply  of  two  leased 
international  telephone  lines,  one  from  Darmstadt  to  Paris  where  a  RECON  terminal 
was  installed  at  ESRO  Head  Office,  and  from  Darmstadt  to  Noordwijk  near  Amsterdam, 
to  support  a  terminal  located  In  the  main  library  of  ESTEC  (European  Space 
Technology  Centre). 


:•$ 


4.J  During  that  same  year  great  Intereat  waa  expiessed  by  aeveral  member  atatea  in 

Introducing  direct  online  acceaa  to  the  SDS  databaae  In  their  national  aerospace 
information  centres  and,  w.th  the  approval  of  NASA,  the  flrat  such  ’external' 
terminal  waa  Installed  In  1970  at  the  Technology  Reports  Centre,  near  London. 

The  embryo  STI  network  wn  beginning  to  grow.  The  flrat  installation  In  the  UK 
was  quickly  follows.,  cv  one  at  Z  Lb  1  (Zentralstal  le  ftlr  Luft-  und  Raumfahrt 
Dokumentat ion  und  Inf 01  mat  ion) ,  Munich,  and  by  the  end  of  1970  some  20  high¬ 
speed  leased  line  video  terminals  had  been  installed  In  the  member  states. 

4.4  In  1971  SDS,  which  had  been  split  between  ESRO  HO,  In  Pans,  and  ESOC,  Darmstadt, 
was  transferred  to  new  premises  at  ESRIN,  Frascati,  near  Rome,  which  had  previously 
houiwti  fundamental  apace  science  research  activities.  This  brought  all  SDS  staff 
together  under  one  roof  and  provided  the  Service  with  a  dedicated  IBM  360/SO  com¬ 
puter  In  support  of  STI  activities  for  the  first  time. 

4.}  To  minimise  the  prcfclems  of  relocation,  it  was  decided  not  to  disturb  the  network, 
then  essentially  a  STAR  network  centored  on  Darmstadt  and  operating  at  2400  bps. 

The  Intention  was  to  retain  the  existing  network  topography  and  to  link  ESOC  and 
ESRIN  by  means  of  two  high-speed  channels  of  9600  bps  using  multiplexing  modems 
on  geographical ly  independent  routlnqs.  When  the  two  trunks  were  handed  over  by 
the  PTT's  however.  It  did  not  take  long  to  discover  that  the  line  routings  were 
ldentlcalj  since  when  one  line  went  down,  very  often  both  went  out  together! 

This  was  disastrous  for  network  operation,  of  course,  since  any  outage  on  the 
ESRIN  link  killed  the  entire  network.  The  alternative  routing  was  never  achieved 
since  apparently  It  never  proved  possible  to  reach  the  line  quality  required  for 
data  transmission  via  the  only  other  possible  route  over  the  Alps! 

4.6  The  only  solution  seemed  to  be  a  total  revision  of  the  network  to  bring  the 
•centre*  to  Rcme.  There  were  other  factors  giving  a  push  to  this  project  such 
as  an  Increasing  user  demand  for  the  support  of  more  sophisticated  hardware, 
eg.  dial-up  concentrators  and  remote  line  printers.  Following  this  reconfigu¬ 
ration  total  network  blackouts  are  now  rare. 

4.7  In  the  original  concept  the  network  was  required  to  support  several  tens  of  2400 
bps  terminals  multi-dropped  from  a  STAR  of  lines  operated  at  2400  bps.  As  far 
back  as  1971,  however,  SDS  had  foreseen  the  need  to  Introduce  much  cheaper  access 
to  the  network.  The  hlqh-speed  leased  line  terminal  was  a  sophisticated  and 
responsive  device  but,  certainly  In  European  Information  terms.  It  was  expensive, 
and  could  really  only  be  Justified  In  very  busy  Information  departments  or  ser¬ 
vices.  The  development  of  the  RTC ,  or  Remote  Terminal  Concentrator,  was  disap¬ 
pointingly  slow  -  the  first  version  was  not  available  for  testing  until  197S. 

The  RTC  Is  based  on  a  PDP-11/10  minicomputer  and  as  originally  tested  acted  as 

a  speed  switch  fress  the  1400  bps  transmission  frem  the  central  computei  to  the 
PDP-11  on  one  side,  and  from  four  to  ten  JOO  bps  dial-up  devices  on  the  other. 

Once  again  the  Technology  Reports  Centre,  near  London ,  was  the  first  member  state 
organisation  to  install  the  new  device,  the  penalty  for  which  was  a  six-month 
teething  period  during  which  would-be  dial-up  users  in  the  UK  were  called  upon 
to  exercise  some  patience!  The  RTC,  which  behaves  in  a  manner  very  similar  to 
a  2400  bps  terminal,  My  be  mult 1-dropped  from  the  same  2400  bps  line  as  a  group 
of  LLTs  In  more  ir  less  any  combination.  RTC a  have  been  installed  In  Copenhagen, 
Dublin,  London.  Madrid  and  Stockholm,  whilst  concentrators  using  multiplexers  are 
installed  In  Brussels,  Darmstadt,  Noordwijk  and  Paris.  Direct  dial-up  to  Frascati 
la  also  possible. 

4.8  The  introduction  of  concentrators  Into  ESANET  has  enabled  a  new  level  of  service 
to  be  provided  to  users  who  previously  had  tc  request  a  search  to  be  executed  for 
them  by  Intermediaries  In  national  centres.  Though  the  latter  were  using  an  on¬ 
line  system,  to  the  user  It  looked  like  ’batch’.  Now,  through  the  RTC,  he  Is  able 
to  search  directly,  online,  himself.  This  has  led  to  a  change  In  the  role  of  the 
Intermediary,  froei  that  of  searcher  to  that  of  teacher.  It  has  also  led  to  new 
demands  for  yet  higher  levels  of  service  -  RTC  centres  wanted  the  printout  via 
their  own  line  printers,  driven  over  the  network  outside,  and  even  during  RECON 
time,  thus  Mklng  extra  demands  on  the  network. 

4.9  otal-up  users  In  France  are  particularly  well-served  as  a  result  of  the  decision 
to  develop  a  gateway  linking  ESANET  with  CYCLADES.  The  la' ter  Is  an  experimental, 
but  advanced,  packet -swl tched  network  with  nodes  In  Parts,  Rennes,  Grenoble, 
Toulouse,  and  Lyon.  This  gateway,  developed  by  the  French,  permits  one  way  access 
to  the  IRS  computer.  A  new  network  named  TRANSPAC  is  expected  to  replace 
CYCUIDES  in  France  this  year  and  plane  are  In  hand  to  connect  IRS  with  TRANSPAC. 

4.10  Since  1979,  IRS  has  also  been  connected  to  the  TYMSHARE  network  which  has  nodes 
located  In  Europe  at  Paris,  Brussels,  The  Hague,  Zdrlch  and  Frankfurt.  Par¬ 
ticularly  useful  to  IRS  users  located  In  the  Netherlands  and  Swltierland  this 
network  provides  additional  capacity  to  cover  peak  traffic  times,  and  backup  re¬ 
dundancy  in  the  case  of  network  failures. 

4.11  More  recently  IRS  has  been  connected  to  the  Rome  node  of  DARDO,  the  Italian  link 
with  the  North  American  networking  services  including  TYUtET  and  TELENET  In  the 
United  States  and  TELEGLOBE  in  Canada. 


4.12  Ah  this  paper  la  In  draft,  preparations  are  well  advanced  for  the  connection  of 
IRS  to  EURONET i  this  Is  covered  In  the  nest  section. 

4.13  Overall  utilisation  of  the  IRS  online  service  via  the  network  complex  described 
amounted  to  22  938  hours  In  1978. 

EUROPEAN  RESEARCH  INTO  AEROSPACE  INFORMATION  HANDLING  :  THE  IRS  INTEGRAL  DATAHASt 

CONCEPT 

3.1  We  have  carried  out  a  number  of  experimental  studies  using  the  NASA  File  in  .  rder 
to  try  to  measure  some  of  the  RECON  system  parameters,  particularly  In  1972/73 
(l)  and  more  recently  when  we  teported  some  unexpected  findlr.qs  to  the  1977 
Cranfteld  Conference  (2).  Test  searches  were  carried  out  by  experienced  users 

in  several  member  states,  also  ty  IRS  and  other  ESA  staff.  In  the  most  recent 
study  the  analysis  of  the  results  was  carried  out  by  Cleverdon.  Broadly  speaking 
the  results  of  the  measurements  of  recall  and  precision  compared  with  those  found 
by  Lancaster  and  others  m  studying  searching  of  the  Nat i  nal  Library  of 
Medicine's  MEDLINE  system.  Our  earlier  study  suggested  that  in  day-to-day  use, 
on  average,  about  SO  per  cent  recall  at  68  per  cent  precision  could  be  expected 
for  an  elapsed  terminal  time  of  alnnit  half  an  hour  per  search.  The  recent  study 
did  not  try  to  measure  absolute  recall,  but  only  comparative  recall.  However, 
correlation  of  these  figures  with  the  earlier  study  suggests  very  similar  result-- 
of  SI  per  cent  recall  at  74  per  cent  precision  with  elapsed  terminal  time  at  38 
minutes . 

5.2  Our  experience  with  the  NASA  File  and  with  several  other  major  dat abases  led  us 
t  -  believe  '.hat  the  NASA  File  is  about  the  best  example  f  what  can  be  achieved 
using  a  we  1 1 -cent ro ) led  vt  abulary.  However,  for  any  database,  typical  results 
of  SO  t  60  per  cent  recall  should  not  permit  orvlacwncy  since,  for  every  S  or 

6  documents  f  und  which  are  known  t  >  be  relevant  to  the  question,  a  further  4  or 
5  equally  relevant  documents  remain  "mislaid"  in  the  computer. 

S.)  Analysis  of  controlled  retrieval  language  search  failures  In  the  expor imont al 
studies  readily  demonstrates  the  lnc>  muisncy  with  which  valid  descriptors 
from  the  controlled  vocabulary  are  assigned  to  similar  documents.  In  other 
words  it  is  one  thing  to  achieve  a  well-controlled  vocabulary,  but  quite  a 
different  matte:  to  control  the  indexing  based  on  that  vocabulary.  We  are 
probably  unlikely  to  Improve  matters  as  long  as  manual  procedures  are  used 
for  checking.  In  sry  view,  a  we  i  1  -at  ru<  t  ured  thesaurus  containing  more  than 
a  very  few  thousand  terms  is  far  t.-  mplex  an  instrument  to  be  used  unaided 
by  the  human  indexer. 

3.4  There  Is  als.  the  need  t  stake  it  easier  !  >>i  a  user  t  o  search  across  several 

flies,  preferably  simultane  js'.y,  “  wvm  ,  the  studies  carried  out  had  served 
only  to  emphasise  the  difficulties  and  failed  to  pr-xluco  any  realistic  proposals 
to  solve  the  pr  -blem  -  all  appr-  tches  weie  based  on  the  notion  of  cross- 1  ink  ing 
the  various  thesauri.  Such  a  ■  :  ept  is  pe r at  1 ona 1 1 y  unattractive,  smacking  of 
the  sledgehammer  and  nut  tactic.  Ssne  indication  of  the  complexity  of  such  a 
task  Is  given  in  a  paper  by  Mob  ff  4  describing  the  development  of  an  Inte¬ 
grated  controlled  vocabulary  in  the  relatively  limited  area  of  energy  terminology 
alone.  In  my  view  what  was  needed  t  achieve  an  integral  database  was  a  common 
retrieval  vocabulary  for  al!  the  files  to  be  merged. 

3. 3  The  Idea  emerged  of  the  possibility  of  using  the  natural  language  of  title,  title 
extension,  abstract,  frco-terms,  etc,  as  the  primary  retrieval  vehicle  to  be  used 
with  several  flies  in  an  integral  database  and  regarding  the  retrieval  keys  pro¬ 
vided  by  the  tape  supplier  leg.  classlfi  at  ion  code,  descriptors,  specialised 
codes  such  as  CAS  Registry  Number ,  etc)  as  auxiliary  search  aids  specific  to 
Individual  flies. 

Though  a  great  deal  of  work  had  been  reported  on  the  use  of  natural,  language  for 
information  retrieval  It  was  not  possible  to  draw  any  hard  and  la.»t  conclusions. 
Most  work  had  been  d<gie  offline  and  It  was  difficult  to  compare  results  reported 
due  to  the  surprising  variety  of  bases  for  the  exper 1 ment s . 

Opinions  tended  to  polarise  strongly  In  one  direction  or  the  other,  often  It 
seared,  without  adequate  Justification.  Perhaps  the  following  quotes  will  illus¬ 
trate  this  situation  : 

-  xperlments  already  carried  out  have  demonstrated  that  natural  language, 
with  minimal  or  no  control,  is  superior  to  any  form  of  controlled  voca¬ 
bulary  .  *  (31 

-  "The  reasons  for  the  failure  of  free-text  Indexing  are  both  theoretical  and 

practical.  Many  computer  experts  continue  to  propose  the  computer  imple¬ 
mentation  of  free-text  Indexing  either  Ignorant  of,  or  Indifferent  to,  past 
failure."  (3) 


5 , t.  Me  began  to  feel  that  if  retrieval  performance  baaed  on  natural  language  searching 
could  be  developed  to  the  point  where  it  was  not  significantly  inferior  to  that 
achieved  when  using  a  Controlled  sacabulary  ,  then  It  could  provide  the  vehicle 
for  an  integral  database.  An  experiment  was  designed  by  IRS,  a  test  database  was 
created  online  based  on  the  NASA  STAR  tapes  for  1973  and  1974  with  the  agreement 
of  NASA,  and  an  evaluation  was  Carried  out  under  the  direction  of  Cyril  Cleverdon 
(4).  experienced  searchers  from  sc.'eral  European  countries  carried  out  test 
searches  using  either  controlled  vocabulary  or  a  special  natural  language  index. 
This  experiment  was  reported  and  the  results  discussed  st  the  1977  Cranfield 
Conference  <  2 )  . 

5.7  The  results  surprised  us  and  could  be  summed  up  in  the  following  quote  from  the 
Caut  tous  Cleverdon  i 

“It  appears  difficult  to  reach  any  other  conclusion  than  that,  within  the  para¬ 
meters  of  this  test,  natural  language  searching  on  titles  and  abstracts  proved 
at  least  equal  to  and  probably  superior  to  searching  on  controlled  language*. 

In  fact  for  virtually  every  parameter  used  to  compare  the  two  techniques  of 
searchlnq,  le.  natural  languaqe  and  controlled  lanquaqe,  the  former  was  demon¬ 
strated  to  be  superior. 

5.8  tn  my  own  view,  these  results  have  shown  that  retrieval  usinq  the  developed 
natural  language  index  was  not  only  “not  significantly  inferior  to*  but  was 
actually  superior  to  that  obtained  on  tKe  controlled  vocabulary.  The  techniques 
needed  to  create  the  index  were  tested  and  shown  to  be  perfectly  practical.  Me 
can  see  that  retrieval  on  titles  only  Is  futile  though  It  could  be  a  convenient 
adjunct  to  a  controlled  vocabulary  search.  However,  the  amount  of  processing 

t isr  needed  to  create  the  Inversion  on  the  abstract  text  Is  not  insignificant, 
whilst  the  disk  demand  for  the  inverted  files  can  more  than  double,  when  com¬ 
pared  wit  the  basic  IF  on  descriptors,  authors  and  corporate  source. 

5.9  l  hope  that  further  work  will  be  possible  on  the  integral  database  concept.  1 
believe  the  results  obtained  to  date,  with  an  index  which  incorporated  only  one 
of  throe  planned  approaches  and  is  certainly  capable  of  further  improvement, 
have  already  demonst rat cd  the  feasibility  of  the  approach.  1  hope  also  to  see 
the  expel imental  NASA  STAR  rite  further  developed  according  to  the  original  plans 
and  to  see  a  second  database  given  identical  processing  and  the  inverted  flies 
merged.  This  would  constitute  the  first  experimental  Integral  database  for 
evaluat ion. 

5.10  At  a  different  level  cramp let#  re-deslgn  of  the  online  applications  software  has 
been  in  pnqres*  f  >r  over  two  years  and  a  very  new  version  Is  on  the  way  which 
will  include  the  implementation  of  the  "EURONET  Coer  -n  command  Sot*  referred  to 
lat  er . 

5.11  A  policy  of  dat  abase  standardisation  has  been  devcloj-ed  such  that  the  different 
files  should  appear  to  be  more  homogeneous  to  the  user.  A  series  of  standard 
formats  has  been  specified  fer  display,  type  and  print  outputs.  As  these  are 
implemented  on  all  the  files.  It  means  that  any  given  data  clement,  be  it  a  docu¬ 
ment  type  or  a  classification  code,  will  always  appeat  at  the  same  position  In 
the  record:  data  elements  which  are  identical  but  are  described  by  different 
terminology  by  the  database  producer  (eg.  free-term.  Identifier,  keyword,  etc) 
will  be  given  standard  names,  eg.  controller!  term  (for  descriptor  In  NASA  par¬ 
lance):  uncontrolled  term  (for  identifier  on  CONPENPEXt  :  category-  code  (section 
nusiber  in  Chemical  Abstracts).  Mhere  possible,  abbreviations  will  be  expanded 

to  the  full  form  and  a  standard  table  of  language  n«w«  will  be  introduced. 

Prefix  codes  (At>)  and  Suffix  Codes  (/C SI  in  the  inverted  file  will  be 
st  andard  1  sed . 

EURONET  :  THE  RELATIONSHIP  BETWEEN  ESA  AND  THE  COMMISSION  or  THE  EUROPEAN  COMMUNITIES 

(CEO 

*> . 1  The  name  'EURONET*  means  many  things  to  many  people  and  Indeed,  embraces  a  very 
wide  spectrum  of  ST1  possibilities.  A  significant  asiount  of  money  has  been 
allocated  to  the  project  -  approximately  A  M  dollars  for  the  first  }  year  period 
1975-1977,  and  a  similar  amount  for  the  second  3  year  period  1978-1980.  One  CISC 
spokesman  has  explained  It  by  saying  :  *Ne  wish  to  create  a  Common  Market  tn 

scientific  and  technical  Information  .  Information  is  a  commodity  which  can 

be  bought  and  sold  like  any  other*. 

A .2  EURCNFT  will  be  a  packet -swt tched  STI  network  serving  the  member  countries  of  the 
CEC  (Prance,  Italy,  Germany,  Pelglum,  Luxembourg,  the  Netherlands,  Ireland, 

Denmark  and  the  United  Kingdom).  It  will  also  encompass  Community  policies  on 
STI,  embracing  the  types  of  database  and  databank  needed  in  the  CEC  countries  and 
including  the  sponsoring  of  new  databases  and  databanks  where  these  are  seen  to 
be  required,  and  on  mu  1 1  i -1  Irsrial  lam  ultimately  intended  to  permit  access  to  com¬ 
puter  data  via  all  Community  languages. 


6.1  EL'RONET  as  a  physical  network  is  being  created  by  a  consort i off  of  all  nine  PTT's 
fro*  the  CEC  member  countries.  The  current  target  date  for  operation  is  autumn 
19?9.  The  presently  foreseen  network  will  be  a  two-level  system  with  four  net¬ 
work  switching  nodes  located  at  Frankfurt,  London,  Paris  and  Rune  and  five  remote 
concentrators  at  Amsterdam,  Brussels,  Copenhagen,  Dublin  and  Luxembourg. 
Initially,  only  teletype  compatible  terminals  will  be  supported.  The  first  hust 
computers  scheduled  to  be  connected  to  EURONET  Include  those  of  IRSj  D1MDI 
IDeut  sches  Inst  itut  filr  medixinische  Dokument  at  ion  und  Information)  in  Cologne) 
INKA  (Each  in format  lonsrentrum  Energle,  Physik,  Hathcmatik)  In  Karlsruhe)  the 
British  Library  Service  BLAISE)  and  a  second  UK  venture  named  INFOLINE. 

6.4  Of  the  nine  swabei  states  of  the  CEC  and  the  eleven  of  ESA,  eight  are  common  to 
both.  It  is  perhaps  hardly  surprising  that,  in  view  of  the  comprehensive 
European  STI  capability  already  developed  by  IRS,  and  the  far-reaching  plans  of 
EL'RONET ,  ESA  and  the  CEC  should  be  encouraged  by  the  member  states  to  discuss 
opportunities  for  cooperation.  The  result  was  an  exchange  of  letters  between 
the  Director  General  t  ESA  and  the  Director  General  of  the  Directorate  General 
for  Scientific  and  Technical  Information  and  Information  Management  of  the  CEC. 

6.5  Europe  needs  a  reliable  t r ans -European  TYMNET  type  STI  network  as  soon  as  possible 
To.  help  achieve  this,  following  the  exchange  of  letters  ESA  has  collaborated  with 
the  CEC  to  the  suiximum  extent  possible.  This  has  included  the  detachment  of  two 
IRS  staff  to  the  CEC*s  DC  kill  in  addition  to  a  very  considerable  amount  of  staff 
tisw  which  has  been  allocated.  A  so-called  “Mixed  Team*,  comprising  three  CEC 
staff  and  three  from  ESA,  all  at  high  level,  is  charged  with  the  practical  im¬ 
plementation  of  the  cooperation  agreed.  In  addition,  IRS  staff  are  inevitably 
Involved  in  many  committee  and  working  group  activities  associated  with  EURONET. 

6.6  Although  EL'RONET  suffered  the  inevitable  delays  of  sny  large-scale  multinational 
project,  by  the  end  of  1978  thete  were  unsi st akeab le  signs  that  It  would  be  avail 
able  in  the  comparatively  near  future.  A  contract  was  placed  with  a  large  market 
Ing  agency  for  the  pre-launch  phase;  a  host-network  technical  unit  was  crested  to 
coordinate  host  connections)  and  a  user  relations  unit  wss  set  upi  s  launch  team 
was  being  established  to  “help  the  smooth  running  of  EURONET  operations*. 

EURONET  also  acquired  a  new  name  -  DIANE  I  The  new  acronym  stands  for  “Direct 
Information  Access  Netwotk  for  Europe*. 

6.7  By  March  1979  the  CEC  announced  that  the  REX-75  testing  facility  which  had  been 
opened  to  host  information  services  was  being  used  successfully:  this  facility 
(located  in  Rennes .  France)  simulated  the  X-l 5  standard  interface  to  be  used  for 
host -to-network  links  on  EURONET.  At  the  same  time  it  was  announced  that  switch¬ 
ing  equ l(*ent  had  been  delivered  to  all  sites  with  the  exception  of  Rome.' 
Negotiations  with  Swltrerland  and  Spain  for  EURONET  access  were  proceeding  well 
and  a  dialogue  had  been  opened  with  Sweden. 

*•*  IRS'  own  preparations  for  connection  with  EURONET  by  mld-1979  were  extensive. 

Delivery  of  the  'black  bos*  device  tc  be  used  for  the  connection,  a  TF.RPAC  H-12A 
unit  made  by  the  French  company  Sit  Intel,  was  scheduled  for  end-June,  to  coincide 
with  the  installation  by  SIP  (the  Italian  telephone  company)  of  the  line  to  con¬ 
nect  IRS  With  the  Roew  node  of  EURONET.  About  two  montha  of  testing  were  fore¬ 
seen,  falling  in  the  seasonally  quieter  atontha  of  July  and  August,  leading  to  sn 
operational  EURONET  connection  by  September.  Major  changes  had  been  under 
development  for  the  applications  software  for  some  considerable  time,  including 
the  provision  of  a  totally  new  comssand  language,  CCS  -  the  EURONET  Common  Ctsasand 
Set  specified  hy  the  CEC  for  sll  EURONET  hosts.  The  target  for  Septeetwr  1979 
was  release  of  version  1  of  IRS'  implementation  of  CCS,  with  the  user  being 
offered  the  choice  of  IRS'  traditional  cosmsand  language  or  the  new  CCS  by  swans 
of  a  switch. 
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INTRODUCTION 


In  1*2  tne  United  Stale*  announced  It*  cornel tment  to  put  a  man  on  the  ««>on  by  the  and  of  the  Oacada. 
In  the  eacltlng  and  (llmwlatlng  environment  created  by  th*  launching  of  thl*  commitment  NASA  began  lit 
act  Wit  la*  for  providing  tclentlflc  and  technical  Inforaptlon  to  th#  tclentltt*  and  engineer*  Making  to 
*olva  the  problem*  of  manned  apace  flight*.  Thl*  year  ve  obtarva  the  tenth  annlvertary  of  ean‘»  flight  to 
tne  eoon  and  »afe  return  to  (erth,  -by  any  aaature  a  remarkable  feat  of  applied  engineering  and  of  human 
technical  genlut. 

but  f roe  the  beginning  NASA  recognised  that  It*  goal  of  putting  a  nan  on  th*  noon  eat  but  on*  part  of 
a"  aarotpaca  program  of  reaaarch  and  development  that  uould  provide  a  broad  variety  of  benefit*  to  all 
mankind.  Stated  clearly  among  NASA'*  goal*  I*  th#  need  to  dlttenlnate  a*  widely  a*  practicable  the 
tclentlflc  and  technical  knowledge  developed  at  part  of  th#  nation'*  aerotpace  actlvltlet.  Today  th#  NASA 
STl  program  ha*  become  a  valuable  national  and  I nternat lonal  retource  with  nor#  than  I .(  eltllon  document* 
recorded  In  It*  data  bat#  and  growing  at  a  rat#  of  >0,000  document*  per  year.  Th#  collection  of  dociatent* 
continue*  to  grow  In  tubjecl  tcop*  a*  well  a*  In  *  1 1*  in  order  to  meat  the  need*  of  nee  NASA  program*, 
aerotpace  program  of  other  nation*  and  a  growing  divert  I  tv  of  utert .  In  retpcndlrg  to  the  need*  of  thl* 
growing  wnlverte  of  utert,  NASA  ha*  developed  a  highly  toph I  * 1 1 cated  and  affective  automated  tytte#  of 
providing  direct  ecc**«  to  I  It  data  bat*.  It  I*  a  dynamic  and  flealbl*  tytte#  that  conttantly  monitor* 
regulrement*  for  Inforawtlon  by  government,  Induttrlal  and  ecoc  omlc  group*  throughout  the  tm>rld.  Th# 
need*  are  trantlated  Into  nee  tervlce*  and  product*  nany  of  which  are  mad*  pottlbl*  only  through  the 
effective  utlllietlon  of  n*e  technique*  and  nee  technologic* . 

Detplte  the  reduced  level  of  th*  current  US.  tpece  program,  becaut*  of  budget  limitation*.  many 
eaclfing  program*  are  w»d#rw#y  :  the  Space  Shuttle,  planetary  probe*,  tatalllta  turveyt.  and  othart. 

In  add!  t  Ion,  awn*  «*>re  nation*  throughout  th#  eorld  nee  have  ongoing  program*  ef  rataarch  and  davalopeent 
related  to  aarotpaca  ectWItlet  that  create  a  continuing  floe  of  nee  Information.  Certainly  an  Important 
Currant  need  reflected  In  the  Incoming  floe  of  doctmaent*  end  raque*t*  for  Information  I*  the  detlgr  end 
con*  t  rue  1 1  on  of  aircraft  to  utMfre  fual  tupplla*  m ora  affectively.  Thu*,  an  Increasing  audience  of  utert 
continue*  to  require  Information  on  tpace  related  development*  a*  well  a*  on  th*  wtllltatloe  of  tpace- 
dev# loped  technology.  Today,  the  «y«t*m  tervet  nor#  then  11,000  tc I ent I • t t  end  engineer*  within  NASA, 

»o«n  100  NASA  contractor*,  tubcont  rec  tor*  ,  end  grantee  organ  I  ret  Ion* .  end  acre  then  bOO  element*  In  U.S. 
government  agenclet.  Soma  bO  countrla*  end  over  7$0  governmental  organ  I  ret  Ion* ,  uni  vert  1 1 let .  end 
rataarch  In*  1 1 tutet  are  active  participant*  In  the  NASA  Internet lonel  I ■change  program  Through  the 
luropeen  Space  Agency,  much  of  the  NASA  date  bet*  I*  n#d#  aval  labia  acrot*  Uat tarn  (urope.  Increa* Ingly, 
th#  public  and  commercial  Interest*  not  directly  engaged  In  aerotpace  activity  ere  making  ut*  of  the 
tyttem 

On  a  typical  day  th#  NASA  ScWnflflc  and  Technical  Information  facility  receive*  requett*  for  Infor¬ 
mation  from  a  >1  de  tpectrvm-  of  utar*.  Th#  president  of  a  manufac tur Ing  company  atk*  for  Information 
relevant  to  a  awterlel*  p  rob  I *m .  A  rlna-year  old  child  write*  to  e*k  for  Information  on  hoi  to  build  a 
rocket.  In  addition,  each  dey  hundred*  of  tclentltt*.  engineer*,  adml nl * t retor* ,  legltletor*.  end  other* 
eccett  online  the  NASA  Scientific  end  Technical  Information  data  hate.  They  teak  Information  that  will 
help  »olve  prob'em*  no t  only  In  th#  field*  of  eerotpec*  activity,  but  a<*o  I"  * uch  critical  area*  a*  the 
Increet#  of  the  world’*  food  tupply,  control  of  flood*,  location  of  nmt  »ource»  of  mineral*  and  energy , 
end  In  providing  accurate  warning  of  tependlng  natural  dlta*t*r*. 


Scope  and  Covaraga  o>  th#  NASA  Sy*tpo 

To  achlave  complete"#**  of  coverage  end  gueltty  of  content ,  NASA  he*  an  eggra«*lv*  policy  of  (making 
tource*  of  docunent*.  NASA  utlUte*  an  e«tebM«h*d  worldwide  network  of  cooperative  public  end  private 
tource*.  from  which  It  collect*  each  year  about  90.000  -  100.000  document*.  The**  Incoming  report*  *» 
well  a*  journal  article*,  review*  and  booh*  from  government ,  Industry,  reteerch  ln*tltutlon*  and  uni ver* I 
(let  contain  th#  finding*  of  phytlcal  tclentltt*.  toclal  tclentltt*,  medical  tclentltt*.  engineer*  end 
other*  who  contribute  to  end  ere  concerned  with  progret*  In  aerotpace  development.  Along  with  the** 
report*  and  publWhed  article*,  th*  *y*t*m  regularly  receive*  document*  end  Inforetetlon  on  NAlA-cnaned 
Invention*  covered  by  U.S.  patent*  end  application*  for  patent*,  contract*  let  by  NASA.  NASA  reteerch  end 
technology  program*  underway  or  planned,  end  related  reteerch  In  progre**.  Such  Information  I*  alto 
gathered  *rnm  other  U  S.  (overmen!  agenda*  and  other  major  tource*  of  aerotpace  Information  throw-out 
the  world. 

The  tubject  "Piter  of  th#*e  doctnwntt  range*  widely  erd  Include*  *  uch  area*  e*  aeronautic*,  aero¬ 
nautic*.  chemlttry  and  malarial*,  engineering.  gec*< lancet ,  Ilf#  tclencet.  mathematical  and  co^uter 
(C lancet,  phytic*,  toclal  tclencet,  and  tpaca  tclencet. 

Th#  NASA  STl  *yt tee*  l*  managed  by  th#  Scientific  end  Technical  Information  trench  (STI»  at  NASA 
Headquarter*  In  Washington,  DC  The  actual  operation*  are  primarily  performed  In  two  contractor- 
operated  fee  1 1 1 1  let .  The  NASA  STl  facility,  located  near  (#1 1 1  acre .  Nary  lend,  employ*  about  *10  people 
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-ho  proem**  report  literature.  Uprrete  the  compute'  u<*!»  .  end  provide  »  upper  t  for  toftwere  maintenance 
and  development*.  *  tecond  contractor,  tn#  Technical  Information  VertUet  of  the  American  Intitule  of 
Aeronautic*  and  A* t roneul I c» .  rnplov*  epp rov I  mete  I  *  80  people  In  kmw  York  City  and  procet***  the  open 
literature  - ■  Journal*.  megeilnet,  book*.  etc. 

The  tcope  and  vertetlllly  of  the  NASA  ST  I  program  are  apparent  t  roe  the  following  tervlce  highlight*: 

I.  Publication  of  four  announcement  journal*.  two  on  a  biweekly  batlt,  one  on  a 
deer  ter ly  bail*,  and  cne  on  a  monthly  be* I*. 

J  Publication  of  e  biweekly  current  awerene**  tervlca  covering  » Inlet  JOC  veparate 
Information  categorle*. 

5.  Publication  of  tie  continuing  b I b 1 1 ogr aph I e«  covering  tpeclflc  field*  »uch  a* 

"Cnergy,1  "(vrth  Aetource*,'  and  "Aeronaut  I c« <  engineering.'' 

k.  Clttrlbutlon  of  about  three  rllllon  alcroflche  par  year. 

5.  Clttrlbutlon  of  apprualnataly  !.$  million  hardcopy  doci^entt  per  year. 

t  Provltlon  of  Intaractlve  data  bank  and  ratrlaval  capability  to  NASA  field 

Center*.  NASA  Induttrle*  Appllcmtlon  Center*  (lACt),  and  othart  having  NASA/R(CON 
(R(m>te  CONtole)  terminal*. 

7.  Provltlon  of  dcctmtent*  and  alcroflcha  for  tala  to  |f#  ganeral  puttie. 

6.  Preparation  of  lnd«»e»  to  NASA  Congrett  ional  rtrarlngt,  tpmechet ,  prat*  ralaatat, 
and  management  drcw-eM* 

9.  Provltlon  of  magnetic  tepet  and  microfiche  tc  (SA  for  tarvlce  to  the  luropean 
aarotpaca  ccmvunlty. 

1C.  Provltlon  to  accept  *v»t#n  Input  from  (SA  through  machine  reedehl*  magnetic  tape* 

II  Operetlon  of  tn»  HASA  library  network  (NAiNlT),  which  provide*  online  *earch 
and  ratrlaval  accatt  to  all  bcokt  he'd  by  NASA  llbrarlet. 

Online  Acce«*  via  RtCON 

The  feature*  of  the  NASA  tyttem  which  are  mo* t  highly  regarded  by  utert  are  the  NASA  data  bate  and 
t ha  MCON  tyttem  for  online  Interactive  accett.  Terminal*  link  NASA  Installation*  and  NASA  Induttrlal 
Application*  Canter*  throughout  the  Uni  ted  State*  to  the  facility'*  central  computer.  Accett  I*  alto 
available  to  other  government  egenclet  and  to  NASA  contractor*  via  dial-up  capability.  In  addition  to 
direct  online  teerchet  via  a  terminal,  data  bate  tearcha*  are  provided  to  reglttared  uter*  on  reguett  to 
the  facility  ir  leltleere.  NASA  field  Center*,  and  the  NASA  Indutt'lel  Application  Canter*.  Nora  than 
■  I. SCO  tearcha*  are  being  rede  each  year  (J.lOO  at  ST  I  facility;  t.OOC  out* I de  the  facility)  and  th« 
image  continue*  to  grow.  Currently,  NASA  Canter*  and  Induttrlal  Application*  Center*  have  ttarted  utlng 
new  Intelligent  terminal*  at  the  flrtt  ttap  toward  a  dlttrlbwtmd  procattlng  network  that  will  provide 
many  added  toftwere  option*  et  the  local  level  a*  well  at  relieve  the  centrel  computer  of  many  routine 
tetk*.  Adjunct*  to  thl*  retrieval  tyttam  permit  accett  to  the  data  bate*  of  the  II. S.  Department  of 
Oefente  end  the  U.S.  Department  of  [ne'gv 

A*  we  gain  more  and  more  emparlance  In  nektng  computer  tearcha*  with  MCON,  we  become  more  lmpre«ted 
with  the  pemer  end  vertetlllly  of  thl*  Interactive  teerch  and  retrieval  tool.  Not  only  doe*  It  provide 
•  •pended  capability*  and  vet*  of  ute  In  meeting  the  Information  need*  of  tclentlttt  end  engineer*,  but 
It  I*  enabling  other*  to  ute  the  tcleMlfic  end  technical  literature  at  a  tourer  of  economic  end  market* 
Ing  data,  for  eaample.  the  retultt  of  tuch  teerchet  can  produce  Information  on  the  nonet  of  corpenlet 
doing  work  In  a  particular  field  end  thut  tuggmtt  opportunl t let  'or  new  market*  or  for  merger*  or  Joint 
venture*.  Information  from  report*  of  reteerch  end  technology  underway  or  planned  It  being  uted  to 
identify  newly  developing  field*  which  will  fotter  tomorrow*  market*  end  new  technological  advance*. 

I  nc  r#e*  I  ng*v,  the  NASA  STI  beta  I*  uted  to  produce  Information  of  value  to  worker*  In  the  field*  of 
contamination  control,  aedlclna.  ford,  technology,  and  many  other*. 

since  the  computer  provide*  only  bibliographic  citation*  end  ab«tract».  It  It  ettentlbl  that  utert  be 
provided  accett  to  full  docimtentt  at  rapidly  at  pottlbla.  Aegular  da  1 1  very  of  documw'  tt ,  either  In  full* 
•If#  printed  form  or  In  microfiche.  It  made  by  NASA  through  lit  STI  facility  to  more  than  1,900  orgenlie- 

I I  on*  In  the  U.S.  end  to  more  then  790  abroad.  Regular  delivery  of  document*  end  «pecle<  publication*  I* 

«upp lamented  by  *ble  through  the  U.S.  Covernment  frlntlng  Office  (CRO)  end  the  U.S.  National  Technical 
Information  Service  (NTlS)  to  e*«wre  the  wl  de*  t  po*tlb1e  public  aval lebl 1 1 ty .  Currently,  a  tyttem  of 
direct  ordering  of  dociwentt  vie  the  computer  tyttem  It  being  tatted. 

A  tlgnlflcent  pert  of  the  computer  toftwere  development  program  It  concentrated  on  eapendlng  the 

utefulnett  of  the  MCON  tyttam.  Impended  utege  create*  demand*  for  new  capebilltlet  end  for  greater  eeta 

In  the  ute  of  the  tyttem.  (ech  year,  within  the  Hnltt  of  our  budget  retourcet,  we  do  et  fwrch  at  we  can 
to  Incorporate  new  change*  end  to  take  edvertag#  of  new  technology.  In  the  pet t  year,  we  have  made 
tlgnlflcent  progrett  In  Improved  tyttem  reliability  end  addition  of  teverpl  Important  new  feature*  for 
uter*. 

Currently  being  tatted  et  a  new  capability  of  the  NASA  RECON  tyttem  It  *  telectlve  dlttemlnetlon 
feature  whereby  Individual*  may  ettebllth  end  retain  In  the  computer  a  profile  of  their  tpeclallred 
Interettt.  Thl*  profile  It  then  uted  to  retrieve  Information  covering  a  (Ivon  time  period,  utuelly  that 
time  tdilch  Include*  ell  doc<m«nt  eccettlont  during  the  prevlout  month  and  contained  In  the  verlowt 
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announcement  Journs It.  IHtrt  wy  update  or  ckw|«  their  profile*  via  a  direct  access  terminal  onllna. 

While  Intended  to  supplement  a>lill«|  alerting  service*,  It  I*  not  unlikely  that  thl*  typa  of  computer 
capability  nay  raplaca  IM  prlntad  product*. 

Announcement  Service* 

Tha  bat  I >  of  NASA  Information  tarvlca*  It  a  tarla*  of  announcement  Journal*  generated  from  tha 
computer  batad  Information  fllat  In  tha  form  of  caaprahan* I va  or  tpaclalltad  blbl lographles  and  abttract* 
varying  In  frequency  of  Ittua  from  tamlnonthly  to  quarterly.  That*  announcamant  Journal*  Includa: 
Scientific  and  Technical  Aerospace  Aaport*  (STAA)  which  provide*  bibliographic  citation*  and  abstract*  on 
torn*  1.000  acca«tlont  on  report  literature  par  1 t«u« .  Limited  Scientific  and  Tachnlcal  Aarotpaca  Aaport t 
(LSTAA)  uhleh  provide*  abttract*  and  Indaaat  of  tacurl ty-clatt I f lad  and  limited  distribution  document*; 
International  Aarotpaca  Abttract*  ( IAA)  uhleh  provide*  coverage  of  tha  publlthad  literature  of  appro* I  - 
metely  1,(60  accession*  par  )**ua.  A  tarvlca  of  particular  value  to  Individual*  I*  Selected  Currant  Aaro¬ 
tpaca  Notice*  (NA1A/SCAM) .  Thl*  biweekly  tarvlca  divide*  the  content  of  STAA  and  IAA  Into  tone  200  tubjact 
pro  Ml  a*,  thus  providing  highly  tpaclalltad  notification  on  nau  Information  entered  Into  tha  ty*tem.  STAA. 
IAA.  SCAN,  ISTAA.  and  other  NASA  annoxicaman t  publication*  tuch  a*  Computer  Arogrem  Abttract*  (CJA)  *arv* 
to  keep  utar*  aware  of  new  addition*  to  tha  doexaant  and  Information  collection  and  to  facilitate  retrieval 
of  required  material.  In  all,  about  bO.OOO  Journal  article*  and  book*  and  appro* I  me  te 1 y  2k.  000  technical 
report*  are  announced  each  year. 

To  provide  for  prompt  and  effective  dlttemlnet Ion  of  theta  pub  1 1  cat  Ion* ,  NASA  maintain*  a  computer- 
bated  mailing  1 1  *  t  for  the  gc.'<eratlon  of  mailing  label*  and  control  of  dlttrlbut  Ion.  The  contlderabl* 
In-depth  computer  I  ted  data  on  utar*,  product*  and  tarvlca*  allow*  ut  to  *agm*nt,  manipulate  and  crotl* 
match  record*  to  #*  to  put  any  utar  ••  or  group*  of  utar*  -•  Into  categorle*  which  will  permit  ut  to 
enamlne  t  tat  I*  t  leal  ly  tha  uho-vPtare-what  and  how  many  of  our  audience  and  It*  demand* .  Thl*  computer  I  ted 
tyttem  at»l*t*  In  ettabllthlng  retource  ragwlrement*  and  allow*  evaluative  analyte*  to  be  performed  In 
tatting  future  courta*  of  action. 

An  Important  element  of  the  NASA  ml ** I  on  hat  become  the  trantfer  of  aarotpaca  technology  for  problem- 
tolvlng  and  application  In  the  private  tector.  Thl*  Include*  dltteml nat Ion  of  Information  and  online 
accet*  to  the  NASA  Data  Seta  and  alto  technical  a*tl*tanca  In  the  evaluation  of  the  comaiarclal  potential 
of  a  given  product.  Tha  NASA  STI  facility  alto  maintain*  a  computer  I  red  mailing  1 1 « t  of  tome  20.000 

or pan  I  cation*  and  Individual*  not  directly  connected  with  the  U.S.  «pace  program  who  are  mailed  Informa¬ 

tion  about  commercially  wteful  *pln-off  development*  from  NASA  re*earch  effort*.  NASA  stlmletet  Interett 
In  tuch  opportunl t la*  through  an  active  program  of  announcing  Innovation*  deemed  to  be  of  value  to  manu¬ 
facturer*  for  tha  development  of  new  product*.  The  principal  tuch  vehicle  I*  a  quarterly  publication 

called  NASA  Tech  Irlqft.  In  further  support  of  thl*  effort,  NASA  ha*  tet  up  a  technology  utllltatlon 
network  Currently  coeaprl*ed  of  teven  regional  Induttrlal  Application*  Center*  which  perform  a  type  of 
"push  or  ttlmrletlon'  dltteml  net  Ion .  The  I  AC*  Interpret  the  ettenca  of  tpeclflc  available  Information 
for  practical  and  utaful  application*  and  «ugge*t  It*  utefvlnett  through  technical  con«u1 tat  Ion  ul th 
potential  developer*.  More  recently,  NASA  ha*  e*tabll*hed  two  ttate  technology  center*  to  tett  the 
trantfer  of  technology  at  the  data  level  In  the  U.S.  A  major  «ource  of  Information  for  the  IAC*  and  tha 
ttata  canter*  It  the  NASA  STI  *y*tem. 

International  bocx«e«t  (»chenqe 

In  tha  early  19(0*.  prior  to  the  NASA/ISA  arrangement ,  NASA  Initiated  and  inplemented  an  International 
dociewnt  exchange  program  a*  one  of  It*  flr«t  wove*  to  develop  cooperative  program*  with  (uropean  and 
worldwide  organlpatlon* .  The  major  objective  of  the  program  we*  to  promote  International  cooperation 
through  an  orderly  Information  tren*fer  process.  (overnment*.  academia  and  (elected  retearch  establish- 
aent*  within  the  respective  countries  were  made  •■change  partner* .  NASA  provided  selected  service*,  but 
primarily  tha  semimonthly  abstract  Journal  STAA  and  It*  sent  annua  I  cxmrlatlve  Indeae*  In  aechange  for 
recent  tachnlcal  doctmmnt*.  Journal  article*  and  serial*.  A*  mentioned  earlier,  some  (0  countries  and 
over  7f0  governmental  organl rat  Ion* .  universities  and  research  Institute*  are  active  participant*  In  the 
NASA  International  aechange  program.  Aecelpt*  from  thl*  program  and  tha  (SA  arrangement  account  for  about 
I  St  of  the  accession*  In  STAA  and  about  SI  In  IAA. 

Aecently  a  new  concept  we*  Inaugerated  In  turope  to  enhance  the  acquisition  of  doctmtnts  for  the  NASA 
data  base  In  aechange  for  accas*  to  the  NASA  STAA  and  IAA  files  via  ISA  AIC0N.  It  I*  our  ”Tr Ipar t I te" 
agreement  program.  It  *  tarns  from  an  agreement  among  NASA,  ISA  and  a  third  party,  e.g.,  an  organisation 
In  a  part  I c Ipet Ing  ISA  •mater  ttata.  Thl*  program  ha*  enabled  ISAIN-IAS  to  offer  throughout  the  ISA 
community,  via  the  (SA  AIC0N  network,  direct  online  access  to  NASA  STAA  end  IAA  file*.  A  major  provision 
of  the  agreement  I*  the  requirement  to  provide  one  relevant  dOc«m*e«t  Input  to  ISA  (and  thut  NASA)  for 
each  hour  of  access  to  NASA  file*.  At  the  moment  there  are  about  )00  Tripartite  agreement*  throughout 
Western  turope.  Aesult*  of  the  program  and  status  of  the  Tripartite*  are  reviewed  semiannually. 

ISA  and  NASA  A(C0N 

The  mechanised.  Interactive  online  retrieval  system  at  the  (uropean  Space  Agency  Is  a  result  of  a 
mutual  ty  beneficial  aechange  agreement  betsreen  NASA  and  (SA  (then  (SA0)  In  19(2.  At  that  time,  NASA  agreed 
to  make  available  to  (SA  It*  monthly  Input  of  STAA  and  JAA  reference*  In  machine-readable  form  In  aechange. 
Today  thl*  Input  by  magnetic  tape  to  (SA  now  total*  about  1,000,000  accession*. 

In  eechange.  (SA  through  It*  (SAIN-IAS  (Information  Aetrlevat  Service)  At  fretcatl,  Italy,  Support* 
NASA  by  providing  thp  major  docxmnt  acquisition  effort  In  Western  (urope  for  STAA;  providing  a  portion  of 
th#  document  acquisition  #ffort  for  prr>c#*»lng  (cataloging,  abstracting  and  indesing)  on  tape.  In 

machine- readable  form  for  direct  Input  Into  tha  NASA  tyttem,  about  2.200  STAA  accession*  and  placing  that# 
accessioned  I  term  on  microfiche;  forwarding  to  the  NASA  STI  Facility  up  to  1 ,900  other  Ite^  for  Input 
Into  the  NASA  deta  flit  under  on#  of  thp  NASA  unpubltihpd  accession  series;  producing  about  100  (ngllih 
language  translations  of  selected  technical  French  end  Carman  language  reports  For  Input  to  th*  NASA  STAA 
Fit*,  acquiring  end  providing  to  NASA  select,  difficult  to  acquire,  Austlan  language  aarotpaca  reports 
through  a  special  document  aechange  between  (SA  and  th*  Institute  of  Space  Aavaarch,  Academy  of  Science*, 
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Notccfc.  The  ImiImi  material  It  provided  In  eachenge  for  CSA  tpontored  material.  Microfiche  wtlirt 
*'•  forwarded  to  NASA.  along  with  the  document!  and  their  related  procattlng  forat,  at  wall  at  at  a 
machine -readable  tape.  NASA  accattlon  ntmibert  «r«  automat leal ly  attlgnad  to  the  dociaaantt  after  they  are 
procetted  for  entry  Into  tf>e  NASA  data  beta.  Periodical  or  open  literature  I  ten*  are  tubmltted  for  review 
to  the  Technical  Information  Service  of  the  Aiaerlcen  Inttltute  of  Aeronautic!  and  Attronautlct  and  thota 
talacted  for  contlntswt  receipt  are  acquired  for  Inclutlon  In  the  tamlmonthly  abt tract  Journal  International 
Aorotpece  Abatractt. 

The  online  retrieval  tyttema  of  NASA  and  (SA  have  a  coaeon  ancettry  In  that  both  were  Initially 
developed  by  Lockheed  Ir  the  late  40't  and  early  70‘t.  loth  ACCOM  tyttewt  have  tlnce  been  contldarably 
enhanced,  and  an  effective  eachenge  of  Information  on  new  ACCOM  deve lopawntt  It  amlntalnad  between  NASA 
and  ISA.  The  ISA  main  computer  facility  It  located  at  fratcatl,  Italy  and  tervet  the  CSA  ACCOM  Network 
ecrott  Wet  tern  Curope, 

In  1975.  ISA  took  on  Increeted  retpont Ibl 1 1 ty  for  the  Curope  an  area  by  collecting  and  procattlng  the 
report!  Involving  taveral  hundred  organ! tat lony .  In  1977.  NASA  in  cooperation  with  CSA  produced  the 
camera-ready  copy  of  CSA  Sf-IOOt.  INOCK  Of  CLDO  hu>i ICAT IONS .  Containing  about  I .600  citation!  and 
abttrectt  with  tla  computer-produced  Indeaet,  tha  doc mrM  Tovert  tlgnlflcant  report!  generated  by  and 
developed  for  CLDO.  the  Curopeen  launcher  Oevelopawnt  Organ! rat  Ion, 

NASA  and  AftAAD 

NASA  engineer!,  tclentlttt  and  technical  Information  tpeclallttt  have  participated  In  the  preparation 
of  ACAAO  technical  reportt.  booty,  manual!  and  journal  article!  tlnce  NASA  became  an  active  participant  In 
A&AAO.  NASA  STII  began  acre  direct  partlclpat Ion  In  the  ACAAO  publication!  program  In  197*  when  the 
camera-ready  copy  of  the  ACAAO  INOC*  Of  hull  1C  AT  IONS .  I97I-I97J.  wet  prepared  at  the  NASA  Scientific  and 
Technical  Information  facility.  Thlt  publication  Included  an  ebttrect  taction  end  five  computer-generated 
Indeaet  --  all  from  the  NASA  data  bate.  Subteguent ly ,  another  Indea  for  the  period  I97*-I97b  wet  prepared. 
In  addition,  manutcrlpt  coplet  of  the  bibliographic  tectlont  for  taveral  ACAAO  Lecture  Serlet  toplct,  eg., 
Strapdown  Inertial  Syt  tame .  tnergy  Contervatlon  In  Aircraft  fropultlon,  and  Methodology  for  Control  of 
Ll^e  tvcTe  Cottt  oT  Avionic  Syttemt  have  bean  prepared  by  the  NASA  4Y|  facility.  At  the  moment  the  ACAAO 
Multilingual  Aeronautical  6Utlonery  It  In  production,  and  plant  are  being  completed  for  the  production 
of  a  third  triennial  Indea  of  ACAAO  publication!  for  the  period  1977-1979.  The  dictionary  It  a  large  and 
complea  publication  Involving  nine  language!.  Including  a  need  for  many  tpedel  character!  end  eccentt 
tuch  at  cyrillic  and  Creek.  Scheduled  for  ectuel  publication  in  eerly  I9I0,  the  dictionary  will  be  a 
product  of  utllltlng,  at  the  NASA  ST  I  facility,  the  latett  development!  In  eoaputer  attltted  compot 1 1 1  on 
and  photocompot 1 t ion  technology. 

The  growing  effect  I venett  end  ute  of  the  NASA  Information  tyttem  reflectt  the  tcope  end  the  growth  of 
eerotpece  program!  by  the  net  loot  of  the  M>rld.  The  tcope  covert  not  only  nmn't  achievement!  In  tpece, 
but  the  wide  array  of  benefit!  accruing  to  nan  at  e  retult  of  the  retearch  end  development  tupportlng 
t  ho*  e  achievement! .  Increet Ingly,  through  the  wort  of  orgeni yet  loot  tuch  at  the  turopeen  Space  Agency, 
thote  benefit!  ere  being  made  available  mora  widely  throughout  (he  world. 

We  have  attempted  to  ute  at  nwch  new  technology,  lnc»r-how  end  enperlence  at  pottlble  In  the  building 
and  operation  of  the  NASA  Scientific  end  Technical  Infornmtlon  Program.  We  plan  a  continued  program  of 
keeping  the  tyttem  a  highly  effective  tource  of  Information  for  all  concerned  with  eerotpece  development 
end  progrett.  In  the  near  future  n  tee  the  demand!  for  accett  to  the  Information  contained  In  the 
NASA  STI  tyttem  ror«  end  more  related  to  the  rapid  toclal,  economic  end  polltlcdl  change!  taking  piece 
throughout  the  M>rld.  It  hat  never  been  more  Inportent  that  our  Information  tyttemt  mutt  be  guided  by  a 
phllotophy  of  reedlnett  to  change  rapidly  end  affectively  In  anticipation  of  new  needy  end  new  demandt . 

Not  only  for  NASA,  but  for  all  Information  tyttemt,  t*  goelt  mnt  be  an  Increetlng  understanding  of  the 
ever  more  complea  needy  of  our  utert,  the  provltlon  of  fuller  accett  to  ell  klndt  of  Information,  end  the 
fulflllnent  of  need!  for  tpeclellied  ute r  regul  renmntt . 
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Aa  th*  till*  aaggoota,  an  attanpt  la  aada  In  th*  praaant  pa  par  to  a  too  nr  la*  tha  currant  *1 1  nation  alth 
r agar d  to  alaadardlaatlon  and  "'haraon  lent  ton"  nf  data  alanaata  la  blbl t graphic  daacrlpttnna.  This  la 
don*  alth  duo  ragard  la  tha  lacraaaing  traad  taaarda  conputar  Halloa  of  bibliographic  laforaat Ion 
oirhangaa.  Bacauaa  of  tha  grnuth  In  cnmputar-aldad  proc analog  nf  bibliographic  racarda,  tha  prablaa  of 
c boon lag  tha  appropr lata  hand logs  for  racorda  haa  bacon*  1 ana.  Cnnaaquant ly .  tha  anphaala  la  thla  pa par 
la  on  alandardltat ton  nf  data  a'. ooanl*  rathar  than  on  that  of  cataloguing  codon.  Naeorthalaaa  all 
aapacta  nf  tha  atandardlaat Inn  nf  bibliographic  daacrlptlon  am  conaldarad,  l.o.  hand Inga ,  bibliographic 
daacrlptlon  pmpar,  additional  information.  Only  latamatlanal  and  national  ruloa  and  atandarda  of  lntar- 
aat tonal  algnlflcanca  ara  daalt  alth. 

brag  tha  atandarda  or  guldallnoa  uhlch  daal  alth  all  arnaa  nf  tha  bibliographic  rncord  nay  ba  aantlanad 
tha  "Anglo  Anar  lean  Cataloguing  Rulaa"  (AA CR),  tha  "Angola  fur  dla  Alphabat  lacha  Kata leg  la  taring"  (RAK) 
and  -oatfnrm  cataloguing  ruloa  draan  up  by  tha  USSR  Cataloguing  Coamatttau  for  uaa  throughout  tha  Social 
Union.  Than#  any  bn  eonatdarad  aa  aora  1 Ibrary-or lantad  ruloa.  Cataloguing  ruloa  uhlch  haaa  boon 
concalrad  aora  apoc  t  f  teal  ly  for  abatractlng  and  Indaalng  (AAI)  and  othor  aacondary  information  aarrlcaa, 
uhlch  any  or  any  not  inrnlra  any  library  nparatlona,  ara  tha  ao-callad  "CQSA?!  Aulaa"  or  "C06ATI  Standard 
for  Luacrlptlea  Cataloguing  of  iocomaoat  Sciaatlfic  and  Technical  Rapnrta",  tha  "Aaarlcan  National 
Standard  for  bibliographic  rafarancao"  (AKS!  1 J9.. '9-1977) ,  tha  "URtSBT  Rafaronca  Manual  for  Nachlau- 
Raadabla  Bibliographic  laacr ipt Inna"  (W),  “ ISO  Wn-19’V  Igctatantat Ion  -  Bibliographical  Rafarancao  • 
Kaaanttal  and  aupplaountary  al  manta".  Bacauaa  nf  tha  lr  gaaaral  approach,  too  lntarralatad  nanuala 
daralnpad  in  tha  fadaral  Rapubltc  nf  Oomany  for  tha  cataloguing  nf  bibliographic  racorda  procaaaad  by 
aacondary  laforoatloa  aarricaa.  ahould  alao  ba  uant lonad  la  tha  praaant  contact:  "Laltfadan  fuor  dla 
formal  a  Srf  aaavatg  »oo  1  oh  man  tan  In  dar  Ll  tarat  urdokmantat  ion"  and  "Magnatband-Auataiachtaraal  fnar 
lohaaontat loaacuacka**  (NA10K).  All  than#  ara  gonaral  ruloa  lntandad  far  uaa  by  a  rarlaty  of  1 lbrarlaa 
and  In format  ion  aaralcaa.  Stay  ha»*  of tan  aarrad  aa  oourca  oatorlal  for  rulaa  daaignad  for  apaciflc 
information  aarricoa,  auch  aa  tha  “ Internet tonal  Information  Syataa  for  tha  Agr lcultural  Scloncaa  and 
TbchnolouCf"  (A0RI5)  and  tha  '  Intamattonnl  Nucianr  Information  Syataa"'  (INIS).  ISO  690  la  aora 
apoc  1  f  leal  ly  daaignad  for  bibliographic  c  l  tat  Iona  in  aclaattftc  pvbl  teat  Iona .  Tha  AAI  nr  i  oat  ad  rulaa  pat 
tha  aophaala  o at  bibliographic  daacrtpttna.  wavaltg  tha'  haadlags  ul  1 1  ba  croatad  by  India Idunl  ayataaa  on 
tha  baa  la  of  conputar  prof aaalng  of  aaparataly  Idaat 1 f labia  India Idual  data  alaaanta  In  bibliographic 
racorda. 


Tha  oajnr  aourca  for  craatlag  haadlnga  to  bibliographic  racorda  ara  tha  "Mat moot  of  Prlnclplaa  adoptad 
at  tha  Intamattonnl  Conraranca  on  Cataloguing  Prtaclplee.  Fur  la ,  October.  19tl".  Tha  Inc  1  done  a  of 
computer  lent  ion  on  tha  craatlon  of  haadlnga  haa  nlraady  baaa  r*  far  rad  to.  Othar  factors  to  bo  conaidorod 
ora  tha  propoaala  to  aatabllah  "niieerael  bibliographic  control"  (UBC)  via  tha  craatlon  of  aaUinrltntiaa 
bibliographic  racorda,  mcladlng  choir*  and  form  of  haadlnga.  by  national  bibliographic  agaaclao. 

Among  Othar  thing*.  UBC  •  ight  ln*ol*a  tha  ganaratlon  and  uaa  of  aarhlna-raodabla  Intamattonnl  authority 
f  llaa  to  control  tha  form  of  hand  Inga .  a.g.  author  I  tat  l»a  form(o)  of  Uta  n— aa  of  paroona  and  organ lddt  load . 
It  raoalaa  to  ba  aaan  hou  affactlaaly  UBC  can  ba  organ  It *d ,  *apar tally  fron  tha  point  nf  *laa  of  tha  t  lna- 
.  lnaaa  r*-iu  trod  by  information  eorelce#  othar  than  national  librarian.  It  la  nUikely  that  national 
bibliographic  aganriaa  ara  in  •  poaitton  to  control  all  aclantlflc  and  othar  litaratum  to  tba  da  tall  and 
apaad  raiuirad  by  tha  dlffaraat  aaar  conmnltiM.  Tha  Conatralnta  on  UBC  aa  originally  c  one  a  1  rad  by  VU 
ara  tome  had  upon  in  tba  pa  par .  aalnly  from  tha  point  of  alau  of  atandardlaat  Ion  of  data  alamt*. 

Aa  to  atandarda  for  blbl  l>urrapMc  daacrlptlon  par  aa.an  "  Intamat  tonal  Standard  Bibliographic  Inner  ipt  too" 
ha*  baaa  daralnpad  fo-  aoat  kind  of  bibliographic  aatarlal  (aonographn.  aarlala,  non  booh  natorlnlo, 
cortogrophlc  aatorlnl,  ate.)  mdar  Old  auaplca*.  In  addition  to  thaaa  tSBLn  for  apaciflc  as  tar  In  la,  aa 
ISK  i  ianaral  -  haa  alao  baaa  formulntad  an  a  'harmonic lag  atandnrd  for  all  othar  tSBOa".  Tha  lataat  BIT 
uhlch  ta  errantly  bring  formulntad  ia  that  for  analytical  entries  ISBI  (AR).  Bacauaa  of  th*  aacaaalty 
to  aorh  oat  a  da  ta  11  ad  and  e  ona  lataat  daflaltlon  and  traatnaat  of  blbllogmphic  larolo  for 

a  Bit  Ah ) .  th*  traatnaat  of  bibliographic  1***1*  may  bar#  ta  ba  aupaadad  la  all  othar  BHb  uhara  It  la 
ltttl*  daralopad.  Tha  dl rfaroat  phi loan pal aa  under lying  gaaaral  cataloguing  rulaa  and  th*  BBCh 
raapar t|**ly  ara  ladleatod. 

Am  nf  ta*  nor*  nhrtnaa  aaanplaa  nf  aatattag  atandarda  to  Conroy  lafnrmnt  loa  about  blbl logmyhl*  racorda 
ublch  ta  ant  abnnlataly  aaraaaary  for  th*  ir  Idaat  I  Meat  1)01 ,  bat  uhlch  la  aararthalaaa  rary  anaful ,  ara 
"  Internet  i«a.  standard  Aortal  and  "huh  Raabara"  (  BBR  aad  Ml).  Rapnrt  and  pataat  anchor  lag  aehaaaa 
aa  roll  aa  tha  propanad  latomat  tonal  a  old  rocnrdlag  cntir  lag  ayataa  ara  othar  aaanplaa.  Ia  tamo  tl  anally 
unad  rulaa  for  aabjart  tadlcat lot  and  filing,  add  tha  currant  attaapt  to  atandardlM  daflaltlon  and  add 
nf  "  InpluMatat  loh  endaa"  (atatua,  bibliographic  laral,  typo  of  roc  or d  ate.)  ara  alao  dlacaaaod. 

A i though  tha  .v,  for  atandardlaat ton  of fort*  to  aalt  th*  dlffaraat  roqulranaat*  of  earloua  aaar 


groupa  ta  rac^uM,  tha  cone luatna  raachad  la  that  atandardtaat ton  of  tnrrn  and  praaantation  of  biblio¬ 
graphic  data  a  law  apt  a  l aa  dlatlact  from  tatroduc  lag  a  unlvaraal  and  conprahaaalaa  cataloguing  coda)  la  aa 
aaaant lal  praraqulatta  to  arhlava  intamational  craapat lbll tty  of  blbl lographlc  racorda,  particularly  In  an 
autoMtad  aa»  iripawt.  finally,  tha  point  la  pa  da  that  tha  dl*  la  lop  batvaan  "llbrarlaa"  and  “all  othar 
information  aarvlcaa",  ahtch  baa  badaalllad  an  many  atandardlaat lop  afforta  in  tha  paat,  la  to  a  larga 
axtapt  artificial,  tha  naad  for  cloaa  and  coetlnuad  co-oparat ton  among  tha  lntarnat tonal  (profaaa tonal) 
organ laat lona  mvolvad.  In  cloaa  conaultatlon  alth  thalr  national  aoabar  mat  1  tut  loan,  la  atraaaad. 
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SUMMARY  -  The  vast  growth  of  bibl  lographic  data  services  over  recent  years  has  produced  many  problem  in 
the  field  of  co^atlbtlity  for  data  exchange.  It  ft  now  beginning  to  be  understood  that  there  exists  a 
**jor  gap  betueen  the  library  community  on  the  one  tide,  and  the  Abstracting  end  Indexing  services  on  the 
other  side.  It  Is  also  becc-;ing  clear  that  any  standardized  formxt  for  bibliographic  data  exchange  should 
be  flexible  enough  to  incorporate  the  divers  needs  of  many  different  users.  An  effort  is  now  being  under¬ 
taken  bu  UNESCO  to  solve  these  problems  This  paper  describes  the  present  situation,  problems  and  future 
developments  in  this  field. 


BIBL iOGAAPHlC  DATA  E1CHANGE  IN  PERSPECTIVE 

In  historical  ttaet,  the  universe  of  documents  available  to  any  individual  was  no re  or  less  confined  to 
the  library  or  libraries  '«  the  city  where  that  individual  happened  to  live  and  work.  Nowadays,  the  universe 
of  doc^aents  available  to  an  individual  consists  of  alaost  all  eiisting  documents.  This  is  not  because 
libraries  are  nowadays  so  large  as  to  contain  all  those  documents,  but  because  librarians  have  invented 
bibl  lograpnu  data  exchange  and  have  integrated  it  with  many  and  advanced  aiodes  of  communicat ion 
Britten  and  printed  bibliographies  were  the  first  means  of  communicating  to  other  people  information  about 
documents  that  were  not  immediately  at  hand.  Bibliographic  data  exchange  has  also  became  a  means  of  in¬ 
creasing  efficiency.  Documentation  pools  and  distributed  catalog  systems  have  releaved  libraries  and  infor¬ 
mation  services  of  having  to  compile  the  same  bibliographic  information  many  times  at  different  locations. 

The  huge  problems  created  by  the  vast  growth  of  scientific  and  technological  publication  have  been 
solved  to  a  great  evtent  through  the  use  of  computers  And  librarians  were  very  early  at  doing  so  This 
imans  that  nowadays  bibliographic  information  has  to  be  exchanged  in  a  form  in  which  It  can  be  understood 
and  processed  by  computers  Such  forms  are  commonly  well  defined  information  struc tures  referred  to  by  the 
term  bibliographic  formats.  I  shall  return  tc  bibliographic  formats  in  the  next  sections  of  this  paper. 

The  develotment  of  ccvxputers  and  related  technology  during  recent  years  has  resulted  in  on-line  access- 
ability  of  large-scale  Information  systems  as  we  1 1  as  tn  advanced  modes  of  ccvmxunication.  Individuals  can 
now  communicate  with  computerised  data-bases  on  the  other  side  of  the  ocean  Here ,  exchange  of  biblio¬ 
graphic  data  is  a  trivial  matter  As  little  or  no  processing  is  req'ned  at  the  receiving  end,  it  comes 
down  to  nothing  «»re  reading  or  printing  out  information  tn  the  data-base  This  procedure  is  becoming  more 
and  more  cummin,  and,  through  systems  such  as  Teletext  and  Viewdata  may  even  bring  bibliographic  information 
into  the  private  home  very  large  bibliographic  information  systems  and  sophisticated  communication  networks 
ha«  eventually  supersede  local  processing  of  bibl lographic  data  In  that  case,  there  will  be  very  little 
need  for  bibliographic  data  exchange  in  the  traditional  sense  The  problem  of  standardisation  in  man-machine 
bibliographic  systems  will  move  from  the  input  side  of  the  system  to  the  output  side,  in  the  fields  of 
access,  retrieval  and  display  formats  In  m,  view,  this  will  have  detrimental  effects  on  the  flexibility  of 
bibliographic  information  Local  processing  neans  that  the  system  can  be  adapted  to  local  regui rements ,  to 
the  local  docvmer?  collection  and  the  local  type  of  user.  T entral lyat ion  and  standardlzat ion  are  on  hostile 
terms  with  individuality.  The  increasing  collectivism  and  centralised  control  in  society  as  •  whole  is. 
unfortunately,  sure  to  be  reflected  in  our  future  bibliographic  Information  systems. 

'*«  STRUCTURE  Of  BIBl  IOGRAPhIC  fORMATS 

*t  the  present  stage  of  technological  develotment.  bibliographic  data  Is  usually  exchanged  on  magnetic 
tape  Information  on  the  tape  has  to  have  a  well  defined  structure  In  order  that  the  computer  may  identify 
individual  bibliographic  descriptions  and  their  elements.  A  bibliographic  description  as  a  whole  Is  referred 
to  as  a  record.  The  exact  lay-out  of  such  a  record  on  tape  Is  defined  by  a  well-known  standard  called 
ISO  ?709.  format  for  Bibl lographic  Information  Interchange  on  Magnetic  Tape  (1).  ISO  Is  the  International 
Standards  Organisation,  which  has  a  special  technical  coamlttee,  TC«6.  for  standardisation  in  the  field  of 
libraries  and  documentation.  The  scope  of  ISO  ?709  is  described  as  follows: 

'This  Intemat tonal  Standard  specifies  the  regirements  for  a  generalised  exchange  format  which  will 
hold  records  describing  all  ferns  of  awterial  capable  of  bibliographic  description  as  wel  1  as  related 
records  such  as  authority  records.  It  does  not  define  the  length  or  the  content  of  Individual  records 
and  does  not  assign  any  meaning  to  tags,  indicators  or  identifiers;  these  specifications  are  the 
functions  of  an  Implementation  format 

This  standard  describes  a  generalized  structure,  a  framework  designed  specifically  for  ctaamuni cat  ions 
between  data  processing  systems  and  not  for  use  as  a  processing  format  within  systems.  Although  this 
International  Standard  is  designed  for  magnetic  tape.  Its  structure  may  be  used  for  other  data 
carriers'  (?) 

ISO  ?709  specifies  that  a  Mbl  lographic  record  on  tape  should  consist  of  a  fixed  length  record  label  con¬ 
taining  general  Information  on  the  record,  a  datafleld  directory  specifying  the  position  of  each  data 
element  within  the  record,  and  any  mmber  0f  variable  length  datafields,  separated  by  a  field  separator 
(i.e.  a  special  character)  and  terminated  by  a  record  separator. 

As  indicated  in  its  scope,  ISO  7709  specifies  nothing  more  about  data  elements  than  that  there  may  be 
any  number  of  them  and  that  they  may  be  of  any  lenth  (although  the  total  length  of  a  record  is  usually 
required  to  be  no  more  than  ?04fl  characters).  This  standard  is  used  in  most  bibliographic  data  exchange 
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applications,  except  by  *  n «twr  of  large  low*r(  i«1  gate-base  lyitw.  for  organizational  ,  historic  and 
economic  reasons.  IS0/TC46  is  now  working  on  a  revision  of  the  ?709  standard.  This  is  proving  to  be  a 
difficult  and  tine  consuatng  task,  due  to  differing  views  o-i  inplenentat ion  and  processing  in  general  and, 
of  course,  due  to  the  econoaic  aspects  involved  with  the  large  investamnts  in  software  for  existing  lmple- 
mentations. 

ISO  2709  is  not  what  is  genera)!/  regarded  as  a  bibliographic  exchange  format.  As  mentioned,  it  is  no 
more  than  a  logical  structure  specifying  the  lay-out  of  a  record  on  the  physical  exchange  mediua.  A  biblio¬ 
graphic  format  in  the  usual  sense  is  an  implementation  of  the  logical  structure.  Such  an  implementation  has 
to  specify: 

-  the  elements,  i.e.  the  fields  and  subfields  to  be  distinguished  in  the  bibliographic  description 
{In  theoretical  terms  the  implementation  format  specifies  the  vet  of  domains  from  which  the 
descriptive  attributes  are  to  be  drawn) 

-  the  identifiers  for  these  elements,  i.e.  the  codes  xrfiich  instruct  the  computer  as  to  the  type  of 
element  involved 

•  structural  aspects,  eg.  sequential  or  hierarchic  relationships  between  elements 

-  processing  information,  e.g.  indicators  specifying  repetition  of  data  elements .  number  of  non-filing 
characters,  etc. 

One  of  the  most  important  things  to  understand  about  formats  is  that  they  do  not  only  specify  what  in¬ 
formation  you  put  into  the  record,  but  also  what  information  you  can  get  Out  of  it  again,  here  we  come  to 
one  problem  of  format  compatibility.  If  tw  formats  use  different  identifiers  for  the  same  element,  a 
mapping  has  to  be  established  between  the  two  (or  two  mappings  between  both  eachange  formats  and  the 
internal  format  of  the  processing  system).  This  is  obviously  less  efficient  than  having  the  same  identifier 
ir  both  formats,  but  it  can  be  done.  But  if  one  format  identifies  an  element  and  the  other  does  not.  a 
mapping  cannot  be  established  and  the  information  is  lost  Not  identifying  an  element  does  not  mean  that 
the  Information  provided  by  that  element  is  not  in  the  record.  Imagine  format  A  specifying  title  •  subtitle 
as  a  whole,  and  format  B  identifying  title  proper  and  subtitle  as  two  distinct  elements  (e.g.  as  subfields 
within  the  title  field).  Translating  format  8  into  format  A  is  done  by  Joining  title  and  subtitle  into  one 
element.  Translating  format  A  Into  format  8  Just  cannot  be  done,  as  it  is  impossible  to  get  title  and/or 
subtitle  out  of  format  A  separately. 

format  compatibility  is  an  economic  necessity  for  efficient  processing  and  optimal  data  exchange.  One 
seemingly  obvious  solution,  i.e  an  extremely  detailed  general  format,  is  not  the  optimal  solution  because 
it  presents  other  economic  problems,  especially  at  the  input  side  (3).  Different  users  require  different 
'evels  of  complexity  and  definition  in  their  formatted  b 1 b ■ tographlc  records.  A  truly  general  exchange 
format  will  have  to  alliwa  for  various  levels  In  a  uniform  way .  Incompatibility  between  different  levels  can 
only  be  solved  by  standardly tnq  users.  1  do  not  believe  this  would  be  a  Justifiable  procedure. 

Another  major  aspect  of  bibliographic  eachange  formats  Is  that  they  are  always  implicitly  or  explicitly 
based  on  a  set  of  cataloguing  rules  (or  rather  description  rules).  Such  rules  do  not  only  specify  the 
various  descriptive  elements,  but  they  also  define  them,  very  often,  different  sets  of  cataloguing  rules 
specify  the  same  elements,  but  define  them  differently.  For  Instance,  the  element  'title'  emy  be  defined 
as  title  proper  In  one  format  and  at  title  proper  «  subtitle  in  another.  Moreover,  there  might  not  be 
agreement  as  to  ^>at  Information  within  a  document  is  to  be  regarded  as  'title  proper'.  Another  example: 
one  set  of  rules  might  allm  for  more  than  three  authors,  while  a  different  set  might  regard  a  publication 
by  more  than  three  authors  as  an  anonymous  document.  There  are  other  categorization  problems  as  well. 

•tost  cataloguing  rules  Identify  authors,  editors  etc.  But  there  exist  rules  which  identify  primary  and 
secondary  intellectual  authorship.  There  is  no  foolproof  way  of  ampping  one  into  the  other. 

I  believe  therefore  that  standardization  of  cataloguing  rules  is  the  most  fundamental  problem  behind 
compatibility  of  bibliographic  data  exchange  formats.  The  library  comm/nity  has  gone  a  long  way  In  solving 
this  problem,  as  I  shall  point  out  later  in  this  paper.  These  efforts  are  reflected  In  the  large  degree  of 
format  compatibility  within  the  library  field  The  field  of  Abstracting  and  Indexing  services  Is  much  less 
uniform  In  this  respect  Compat 1 b 1 1 1 ty  between  both  fields  Is  virtually  non-existing.  This  leads  us  to 
another  problem  in  the  field  of  bibliograplc  information  eachange.  For  there  are  various  different  types  of 
bibliographic  records,  libraries  produce  cataloq  type  records.  Abstracting  and  Indexing  services  produce 
reference  type  records.  Catalog  type  records  can  be  further  differentiated  according  to  various  doci«ent 
types  (e.g.  maps,  serials,  patents,  mjslc  etc.).  Deference  type  records  can  be  at  the  analytical,  mono¬ 
graphic  and  collective  level.  As  indicated  above,  bibliographic  records  are  a  function  of  description  rules 
as  applied  to  doci«ents.  Different  types  of  description  rules,  often  necessitated  by  differences  between 
doc  men*,  types,  produce  different  types  of  records  and  this  explains  to  a  large  extent  the  variety  of 
fr  mats  now  in  existence.  Different  organlzat tonal  contexts  (e.g.  libraries  versus  Ail  services)  also  con¬ 
tribute  towards  variety  and  hence  incompatibility.  Integrating  different  types  of  records  into  one  general 
exchange  format  in  order  to  achieve  efficient  eichange  of  information  it  proving  to  be  one  of  the  most 
difficult  tasks  in  the  field  of  format  standardization.  This  task  can  only  be  accomplished  through  efforts 
at  all  levels.  I.e.  description  rules,  formats, and  the  organization  of  information  exchange  as  a  whole. 

Thf  PRESENT  SITUATION  IN  BIBl  lOGRAPwlC  FICHANGt  FORMATS 

The  first  format  I  should  like  to  mention  here  Is  the  MARC  format,  or  rather  the  NAAC  family  of  formats. 
NA»C  stands  for  NAchine  Deadable  Cataloguing  and  was  initially  developed  by  the  library  of  Congress  («). 
NADC-lC  has  a  firm  background  in  library  cataloguing  practice.  It  Is  based  on  the  Anglo-taertcen 
Cataloguing  Rules  (AACR)  and  Is  a  more  or  less  fatthfull  translation  of  these  description  rules  for  mono¬ 
graphs  into  a  machine-readable  structure.  The  fact  that  MARC-IC  has  given  birth  to  quite  a  family  of  highly 
related  formats  demonstrates  the  underlying  problems  of  format  compatibility  and  standardization.  Most 
members  of  the  MARC  family  are  national  or  regional  alternatives.  They  have  been  developed  by  Great  Britain, 
Canada,  France  (MONOCLE),  Italy,  Belgli*.  Denmark,  Austria  and  a  group  of  French  speaking  West  European 
countries  (IWTIRMAC)  (S). 
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These  formats  differ  fro*  one  another  in  mostly  minor  espects  due  to  e  njeber  of  reasons 

-  different  cataloguing  rules  and  conventions 

-  different  views  on  processing 

-  local  and  organisational  aspects  (e.g.  tne  bilingual  situation  in  Canada) 

-  more  recent  development  offering  more  sopMstlcaud  techniques  (e.g.  'he  linking  indicator  In 

INTCRMARC) 

In  general ,  however,  there  Is  a  fair  degree  of  compel ibi 1 i ty  between  these  MARC  formats.  They  all  identify 
•ore  or  less  the  seme  elements  and  they  use  the  saae  identifiers  for  most  identical  eleaents.  A  good 
esaaple  of  format  developaent  based  on  compel ibi 1 1 ty  is  the  INTCRMARC  format,  which  retains  KARC-IC  as  a 
valid  subset.  This  means  that,  apart  from  having  to  apply  minor  software  changes  In  processing,  MARC-LC 
records  are  compatible  with  INTCRMARC,  though  not  vice  versa  without  loss  of  information. 

Another  type  of  offspring  from  MARC-IC  are  the  MARC  formats  for  other  types  of  dooaaents  than  monographs 
(e.g.  serials,  maps,  etc.). 

Within  the  library  calamity  there  are,  unfortunately,  several  other  formats  which  are  not  at  all  MARC 
compatible.  The  aost  notorious  riemple  Is  the  German  format,  MAB-J  (6),  wt Ich  has  a  completely  different 
structure.  MAB-1  is  based  on  the  German  cataloguing  rules  (RAH)  vAiich  are  nothing  like  the  Anglo-American 
Cataloguing  Rules.  Also,  MAB-1  Is  not  entirely  compatible  with  the  present  version  of  ISO  2 709  (f)(8)- 

To  timmart/e,  the  situation  within  the  library  community  Is  as  follows.  Compatible  eachange  of  biblio¬ 
graphic  data  <s  usually  1001  within  any  one  country,  t.e.  there  is  usually  at  least  a  national  standard. 

There  Is  a  fair  aawiunt  of  International  compatibility  within  the  group  of  MARC-type  format  users,  especially 
betwee  the  United  States,  the  United  Kingdom  and  a  njwer  of  smaller  countries  (e.g.  the  Netherlands 
accept  MARC  tapes  In  their  national  systea  and  will  be  MARC  compatible  when  producing  their  own  tapes). 

This  is  essentially  true  for  monographs.  There  is  much  less  compatibility  between  bibliographic  records 
for  different  docuwent  types,  for  which  you  need  different  formats.  This  Is  aainly  due  to  the  fact  that 
libraries  have  a  much  larger  organ i jat tonal  differentiation  between  dooawent  types  than  the  Abstracting  and 
Indeilng  services.  However,  MARC  users  are  now  developing  a  general  format  called  UNIMARC  which  is  universal 
in  the  sense  that  it  can  handle  a  large  number  of  different  dooawent  types  (9).  Countries  such  as  Germany, 
with  its  highly  individual  format,  fall  aore  or  less  outside  the  mainstream  of  international  bibliographic 
data  eachange  But  on  the  whole,  libraries  all  over  the  world  are  now  making  good  use  of  the  principal  of 
Universal  Bibliographic  Control,  recognitmg  that  eachange  of  bibliographic  data  makes  much  cataloguing 
either  unnecessary  or  at  least  a  great  deal  more  efficient. 

The  Situation  within  the  field  of  Abstracting  and  Indealng  services  is  rather  different.  A  rnawber  of 
services  fall  entirely  outside  the  scope  of  format  standardi/at ion  by  not  even  using  the  ?709  tone  format, 
eg  facerpta  Hedica  and  Chemical  Abstracts  Services  (10).  Most  formats  within  'his  field  have  been 
developed  for  specific  types  of  AAI  services,  e.g 

-  INIS  for  atomic  energy  information  (also  used  by  AGR1S  and  ASTIS)  (11) 

-  CUOISTD  for  educational  information  (1?)  (?81 

-  1RRD  for  road  research  information  (13)(14Y 

In  addition,  there  are  various  national  or  regiona'  eachange  formats  for  docedwentary  information,  e.g. 

MAOOk  (w  Germany )( IS)  ( 16 )  and  WfkOf-?  member  stales  of  the  Council  for  «A,tuAl  economic  Assistance  -  CMCA) 

So  the  situation  within  the  Abstracting  and  Indennq  field  is  one  of  diversity  There  is  a  large  amount 
of  international  data  eachange.  but  very  little  mterd'sc tpl 'nary  .  ompat ib' 1  tty  In  other  words.  Inter¬ 
system  connection  is  Impeded  by  the  lack  of  a  general  ,,  ha nge  format,  and  perhaps  also  by  the  reluctance 
to  accept  one.  The  uiderlytrg  problems  in  this  f'e'd  are  slightly  different  from  those  in  the  library  field. 
There  are  no  really  uniform  description  rules  within  ihe  AAI  immunity  **ow»v*r ,  this  is  a  much  less 
problematic  issue  here  than  in  the  library  fte'e  when*  cataloguing  rules  are  about  the  most  important  thing 
to  a'gue  about  Moreover,  an  international  standarq  for  : ib  ’©graphic  *e*erences  has  recently  been  developed 
by  ISO  (ISO  690).  and  though  It  is  not  specifically  meant  »o*  AAI  publications,  tt  might  help  to  provide 
more  basic  uniformity  In  this  flald 

Differentiation  between  document  types  »s  virtually  impossible  in  the  AAI  field,  at  least  at  the  organi¬ 
zational  level.  This  means  that  you  need  one  format  srfuch  is  universal  to  ill  doc imvent  types  and  biblio¬ 
graphic  levels.  T- is  Is  an  advantage  and  a  problem  as  well.  An  evtremely  elegant  solution  has  been  found  in 
the  UNISIST  Refer,  nee  Manual  (20).  which  is  based  on  a  document  type  /  blbl  ogrephtc  level  matrln  structure. 
The  Reference  Manual  is  a  general  exchange  format  developed  by  UMISIST  in  co-operation  with  the  Abstracting 
Board  of  the  International  Council  of  Scientific  Unions  ICSl  AB)  for  use  by  the  Abstracting  and  Indeilng 
services  (?1)  Unfortunately.  It  has  not  bee"  universally  accepted,  although  there  do  eilst  various  imple¬ 
mentations  (22). 

It  has  been  necessary  to  differentiate  between  the  library  field  and  the  Abstracting  and  Indeilng  field 
In  this  discussion  of  eiisting  formats  I  have  already  pointed  out  that  there  Is  very  little  campatibf 1 ity 
between  the  two  fields.  In  my  opinion,  this  is  a  serious  matter.  Me  could  provide  utremely  efficient  service 
to  Information  users  by  integrating  docuawntary  an d  library  information  systems  This  would  avoid  the 
frustration  of  finding  a  relavant  citation  in  a  documentary  data-base  and  then  having  to  spend  a  lot  of 
time,  energy  and  wit  In  trying  to  locate  it  in  a  catalog,  often  In  another  department,  with  a  different 
type  of  description,  and  all  that  with  a  fair  chance  of  not  being  able  to  find  it  at  all.  from  a  techno¬ 
logical  viewpoint,  integration  of  both  types  of  systems  is  feasible.  The  high  degree  of  incompatibility 
between  both  types  of  infor-mtion  surely  Is  one  of  the  reasons  why  such  integrated  systems  still  hardly 
ailst.  Me  shall  have  to  look  at  future  developments  in  order  to  ot‘»in  some  hope  for  a  type  of  service  we 
reelly  should  be  offering  our  users  now. 


*tw  DtVtLOPWNIS  IN  fORHAT  COMKAT IBIL IIY 

As  1  already  h ave  indicated,  universal  eichange  of  bibliographic  information  requires  standardi zat ion  of 
the  information  Itself  And  standardlzat ion  of  the  structure  And  content  designation  of  bibl lographlc 
records,  l.e.  of  bibl lographlc  eschAnqe  formats.  A  greet  deal  of  this  work  has  and  still  is  being  done  by 
TC4b  of  tne  International  Standards  Organization.  Such  standards  as  for  biblogrephic  characger  sets, 
standard  book  nuabers,  abbreviations  of  bibliographic  terms,  transl itteration  schemes,  country  and  language 
codes,  etc.  all  contribute  towards  more  efficient  bibliographic  data  enchange  Another  organization  working 
in  this  field  is  the  international  federation  of  library  Associations  ( I F  L A )  which  has  developed  the  Inter¬ 
national  Standard  Bibliographic  Descriptions  (1S80).  These  specify  the  lay-out  and  interpunct ion  of  essential 
elements  for  bibliographic  descriptions.  There  are  several  ISBO's  for  various  types  of  documents.  I Ft  A  has 
also  developed  a  general  ISBO(G),  which  integrates  a  large  amount  of  different  document  types  (73). 

It  has  now  been  proposed  that  !SBO(G)  be  adopted  as  an  official  international  standard  by  ISO. 

An  interesting  and  estrewely  leiportent  development  Is  now  being  undertaken  by  UNISIST,  the  Information 
Program  of  ufUSCO,  following  a  reiunmendat  ion  made  by  the  Internet  tonal  Symposium  on  Bibliographic  Cuchange 
Formats  held  at  Taormina,  Sicily,  in  1978  (?*).  This  major  project,  in  close  co-operation  with  other  organi¬ 
zations  from  the  library  and  doc ia«en t a 1 1  on  fields  such  as  ISO,  ICSll/AB  and  UhlBID,  is  designed  to  produce  a 
coainon  bibliographic  evchange  format  which  can  be  implemented  at  various  levels  of  completeness  by  various 
segments  of  the  information  community  The  format  will  be  based  on  a  so-called  Data  Dement  Dictionary, 
derived  from  a  large  scale  comparative  analysis  of  all  major  esisting  formats.  One  of  the  most  important 
aspects  of  this  format  will  be  that  it  will  provide  a  t , pe  of  flevibility  which  I  proposed  in  a  paper  (3)  a 
nc/aber  of  years  ago,  i  e  the  allowance  of  various  levels  of  standardization,  together  with  a  co-ordinat mg 
instrument,  viz  t»e  Data  Dement  Dtctiona-y  which  will  be  governed  by  ISC  This  will  ensure  a  means  of 
effective  ccmmpat ibl I i ly  without  serving  as  a  uniform  straight-jacket  for  all  concerned,  [specially,  it  will 
encourage  information  e«<.hange  from  and  to  smaller  scale  systems,  which  have  found  the  evicting  formats  too 
cample*  and  e«pens've  for  their  needs  Hopefully,  't  will  also  provide  the  flevlbillty  needed  to  adapt 
bibl lographlc  systems  to  various  types  and  levels  of  user  needs  for,  after  all,  it  Is  the  type  of  informa¬ 
tion  needed  by  the  user  that  should  determine  the  contents  of  a  bibliographic  recotd  (75). 

SO  where  will  the  future  be’  A  new  format  will  have  its  own  problems  It  will  have  to  be  accepted  and  it 
will  have  to  prove  itself.  In  the  meantime  work  on  bibliographic  data  evchange  still  goes  on.  I  myself  am 
now  Involved  in  a  computer  f.periwnt  with  vaguely  Structured  information,  l.e.  bibliographic  information 
in  vrfilch  elements  are  not  eaplicltly  identified.  This  invloves  naving  to  instruct  the  computer  to  interpret 
bibliographic  information  along  more  or  less  the  same  lines  as  human  beings  do.  Perhaps  in  future  the 
computer  will  do  mo'e  things  than  we  can  e«pect  at  this  moment  Other  means  of  establishing  links  between 
information  services  have  been  proposed,  e  g  interfacing  mechanisms  based  on  authority  control  (76).  This 
would  be  one  way  of  bridging  the  gap  between  library  catalog-)  systems  and  A* I  (reference-)  systems. 

An  eiaa^le  of  more  specialized  developments  is  the  bilateral  format  for  evchange  of  bibl lographlc  data 
between  the  IS  and  the  iSSR,  drafted  by  the  US-USS#  Research  Group  on  Development  and  Testing  of  a  Connor. 

wmm,n1cations  format  for  Btbl  lographlc  Data  Dchange  on  Hag’  etic  Tapes,  within  the  framework  of  the  US-USSR 
worling  Group  on  Co-operation  In  the  Field  of  Scie«'‘f'c  and  Technological  Information  (77). 

In  any  case,  world-wide  eichange  of  bibliographic  information  is  already  well  on  its  way.  The  future  of 
bibl lographlc  eichange  'ormats  will  probably  depend  a  lot  on  technological  developments  For  instance,  we 
may  evpect  etchanqe  on  tape  to  give  way  to  on-line  data  etchanqe  through  coaawuntcat  ions  networks  such  as 
[UBOUD  I  believe  this  will  have  major  consequences  for  future  format  design. 
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The  (vapet  reviews  the  nature  ot  unclaasitied  aerospace  literature,  and  examines  what 
categories  are  available  and  how  they  are  organised.  The  preponderance  of  reports 
literature  is  noted,  and  current  awareness  and  on-line  services  receive  particular 
attention.  Consideration  is  given  to  the  great  variety  of  users  seeking  access  for  one 
leason  or  another,  and  the  different  routes  open  to  them,  from  general  institutions  such 
as  public  libraries  to  specialist  information  centres  such  as  that  at  the  Royal  Aircraft 
Kstabl  1  shavont .  Finally  attention  is  turned  to  some  of  the  problems  which  need  to  be 
overcome  if  access  is  to  be  improved. 


ptfmmmts 

The  ter*  classification  ha*  several  meanings  but  here  refers  to  the  classifying  of 
documentary  information  into  groupings  according  to  the  stringency  of  the  measures  to  be 
taken  to  prevent  its  falling  into  the  hands  of  an  enemy  or  potential  enemy.  Typical 
designations  are  I  yp  issiJLt  Secret .  and  Corif  ldcr.tial .  By  inference  therefore  and  for 
the  purposes  of  this  papei  VM  l-UfLilACd  "earn  it  the  context  of  document  s .  not 
subject  t.  a  security  classification. 

The  other  definition  which  reeds  stating  at  this  point  is  that  for  aerospace  itself, 
and  the  ter  *  may  be  taken  to  mean  ar.  industry  whose  ptoduct*  world-wide  include  civil 
and  military  ait. raft  hellc-ptet#  act  engines  guided  weapon*,  hovercraft,  space 
vehicles  and  a  whole  I  ar.gr  f  aircraft  and  ail  field  systems. 

«»*;.  vvsr  llLJAIXWM  AVAiLARLi  •’ 

Unclassified  aerospace  literature  <  ar  be  divided  ir.t.  a  number  of  categories 
impending  or.  the  depth  f  understanding  and  degree  !  specialised  knowledge  necessary  to 
-akr  the  fullest  use  f  it.  A. .ARb  t  i  esaraple  is  concerned  primarily  with  the  exchange 
f  scientlfl'  and  tr.hti  al  information  thrt  bodies  air  more  interested  ir.  const*- r c  1  a  1 
and  marketing  Information  others  again  in  the  historical,  educational  and  strategic 
aspe-  ts  and  of  course  aerospace  literature  Is  of  considerable  appeal  to  the  general 
readei  whet  he  I  a*  a  sch.  il  y  enthusiast  .1  a  I  egu  lar  .  1 1  line  traveller. 

« 

The  wealth  f  aer  ospuace  literature  and  the  great  interest  lr  it  reflects  the  often 
mentioned  point  that  a  progressive  industrial  society  needs  a  pioneering  npec.rhead 
te.hr  logy  to  stimulate  growth  ptor*-te  mnnvsttor  and  set  standards  of  excellence  for  a 
country  s  entire  range  of  manuf  a.  t  ut  i  r.g  production  ,ir.d  trading  a  ’ivities.  Factors 
w*-i  h  -ntribute  directly  to  the  volume  •  f  .iet.  space  literature  produced  and  disseminated 
especially  reports  literature  are  the  iisnen senes s  --f  the  projects  involved-  the 
employment  of  large  numbers  of  highly  qualified  highly  skilled  personnel:  the 
Importance  f  in  spa- e  in  terms  of  rati  ral  security  ard  not  least  the  ruling  that 
•r.ttactofs  working  on  g-  vnr-vr.t  (.ro;ects  ate  required  t.  rep  it  on  piogress  at  regular 
intervals.  To  this  list  car  be  added  public  concern  over  safety,  noise  and  pollution. 

<-cre  v  has  always  been  a  major  feature  of  aerospace  information  ard  many  documents 
stay  in  -ssible  to  th  se  who  cannot  demonstrate  a  need  to  know.  Nevertheless  there  still 
remains  a  large  body  f  aerospace  publications  which  is  actively  promoted  to  benefit  the 
aer  sp.vr  industry  i  r.  general  by  making  available  a  common  cote  of  knowledge  and 
secondly  tc  try  and  Justify  and  recoup  s.ee  f  the  costs  involved  by  promoting  product 
spin  ff  and  technology  transfer. 

HP*  a  Tjtf  UL1 ERAIUM.  .QROWUJSftD? 

The  forms  of  publication  in  which  aerosputce  information  appears  are  no  different  from 
those  of  any  other  major  blanch  of  knowledge,  namely  bocks  journals  t i ans lat ions .  trade 
literature  standards  and  sped f 1  cat  ions  technical  manuals  patents  and  reports.  tfhat 
Is  different  is  the  concerted  effort  which  has  beer,  made  to  ensure  such  publications  ate 
readily  accessible  and  as  a  consequence  the  abstracting  and  indexing  services  associated 
with  aerospace  literature  can  be  held  up  as  a  model  to  other  areas  of  science  and 
technology . 

Another  major  difference  is  the  preponderance  of  reports  literature.  Indeed  it  can 
be  argued  that  the  history  of  reports  literature  coincides  slmost  entirely  with  the 
development  of  aeronautic*  and  the  aircraft  industry.  The  series  of  repiort*  usually 
accorded  the  honour  of  being  first  in  Great  Britain  Is  the  R4M  (Repiort  a  4  Memoranda! 


>enei  <t  (he  Advisory  Uomni  l  lee  for  Act  ur.oul  let .  now  the  Aeronautical  hcaijith  Council, 
which  began  aigwai  ing  it.  1909.  In  the  United  States  the  amialt  mount  ly  hsn  ta-er. 
iep(eaenl«d  continuously  by  the  National  AOvtsoiy  CanMttec  lot  Aeronaut  ic»  (NAc'AI  , 
now  of  tout  se  the  National  Amor.aut  Its  ana  Space  Admtr.lst  t  at  Ion  (NASA),  which  issueO  its 
first  lepott.  SHI,  Alls.  jKJklViiiyi.  in  191 S. 

Mepoi t »  have  since  spread  to  other  areas,  notably  nuclear  energy  but  still  font  a 
large  and  character  1st ic  part  of  the  aerospace  literature. 

As  befits  the  country  with  the  largest  and  most  comprehensive  aerospace  industry  m 
the  Western  world  the  United  blates  had  led  the  way  with  two  major  abstracting 
publications.  The  first  f  these  is  bCAcfttlile  Technical  Aerospace  HcfivAUi  ItTAHt 

which  is  published  twice  a  Soi.th  as  a  guide  t,  current  technical  reports  Issued  by 
organisations  around  the  world.  d'TAK  begat,  publication  in  1961’.  and  since  then  arose 
1.S.000  citations  have  been  listed.  New  citations  ate  being  published  at  a  rate  of 
11  per  year.  In  detail.  NTAK  announces  technical  rei>orts  issued  by  NA:  A  and  its 

contractors,  by  other  UN  government  agencies  and  their  contractor*,  and  by  both  domestic 
and  foreign  companies  universities  and  research  organ r sa t Ions . 

nTAK  reflects  the  it.terests  of  the  SA.'.A  Scientific  ar.d  Technical  Ir  formation  Blanch 
IST1B)  and  Its  coverage  r:  brant  the  basic  and  applied  sciencea  relating  to  aeronautics 
and  space  research. 

Despite  the  careful  specific*!!  t  f  NA.  A  s  subject  interests  by  nears  of  annotated 
scope  notes.  It  has  often  been  te-a:Ked  that  TAB  is  full  of  surprises.  Thus  for  r sample 
It  is  possible  to  f i  (id  details  on  establishing  habitability  fa>tots  for  the  design  of 
..If  ice  environments  IS79  107441. 

ST  1 U  is  also  concerned  with  the  anhouncetsent  of  published  document*  other  than  reports, 
aid  accordingly  sponsor  s  the  publication  of  ljiVfiIIi9VAvn.«i  Acl  ospacc.  AUlU  acts  ( 1 AA )  by 
the  Aster  lean  Institute  of  Aeronautics  and  Astronautics  (A1AA  . 

: AA  lists  all  j  -air.al  article*  conference  papers  books,  and  other  forms  of  published 
literature  ar.d  the  object  is  to  complement  rather  that  duplicate  NTAH,  a  task  which  with 
rare  escrptlona  it  r.ar.ages  to  accomplish.  1  AA  began  publication  in  l«6l  and  by  1977  hod 
presented  an  ur.J  lOO.hOO  citations  of  aerospace  literature.  Currently  about  15.000 
ct tat  ion*  are  announced  each  year. 

Moth  .‘TAB  and  1AA  hove  beer,  developed  int.  a  nebirad  or.  .ire  data  base  which  is 
available  in  f  ui  >(»•  but  rly  to  accredited  users  who  enter  into  a  tripartite  agreement 
with  the  tut  |»ar,  .parr  Age:  .  y  (I  .--A  ard  NA.  A  via  the  ISA  REO  N  installation  at  Frascati. 

The  NA.sA  file  Is  unique  ir.  that  r  royalties  are  levied  irstead  NANA  requests  users 
t  Its  file  to  contribute  on  a  tegular  taels  suitable  document*  for  inclusion. 

In  passing.  It  should  be  mentioned  that  the  Iris  RIPON  refers  to  remote  console.  In 
the  United  State*  the  data  base*  are  available  through  NASA  RECON.  Washington. 

WHM  WA.NU- 

The  range  of  user*  seeking  access  to  unclassified  aerospace  Information  Is  as  diverse 
as  (he  forms  f  literature  itself.  The  categories  include  research  and  development  workers 
performance  engineers,  ct.-pany  esecuttves  university  lecturers  students  and  members  of 
the  general  public.  Each  person  will  have  his  own  reason, s  for  wishing  to  consult  the 
literature,  for  example  the  advancement  of  an  espe: 1  men! a  1  project,  the  establishment  of 
design  criteria  the  assessment  .if  a  market,  the  submission  of  a  thesis  or  the  study  of 
a  particular  type  of  aircraft. 

Detailed  studies  of  specific  categories  of  users  have  been  presented  at  an  earlier 
AflARD  meeting  (1).  and  include  the  contributions  of  J  R  Nutton  (J)  on  the  information 
nqulierents  of  engineering  designers  Margaret  O  Sheppard  13)  on  users  at  the 
Aeronautical  Research  laboratories.  Australia  and  Harold  F  Pryor  <«)  on  methods  used  by 
NASA  to  evaluate  user  sat t s f act t or . 

ACCfcSS  UL  ACJHUYXJ 

Faso  f  across  wil  leperd  to  a  large  estert  on  the  user  s  background.  People  working 
ir  research  ar.d  de  ve  1  opme-  t  es  t  ab  1 1  sh.-er,  t  s  and  In  large  industrial  companies  will  have  the 
pi  ible-»  f  identifying  and  obtaining  literature  considerably  eased  through  the  services 
f  technical  libraries  and  information  departments.  Lecturers  and  students  in  universities 
and  colleges  will  be  able  to  make  use  of  main  library  and  departmental  collections,  whilst 
the  general  readers  first  resort  wilt  be  the  local  public  libraries,  in  particular  the 
larger  reference  collections. 

By  using  the  appropriate  channels,  access  can  proceed  from  the  local  or  regional  level 
to  national  institutions,  in  the  case  of  the  United  Kingdom  the  British  Library  landing 
Division  ( l<LLO)  ard  the  Science  Reference  Library  (SRL)  . 

The  practical  business  of  gaining  access  to  aerospace  information  can  be  broken  down 
into  two  co«g.<>nents  Identifying  the  publications  required  for  the  purpose  in  hand,  and 
acquiring  copies  on  loan  or  for  retention. 


Ident  t  f  icat  ion  may  be  accomp  1  i  shed  by  consulting  libtaiy  and  information  speci  a  1 1 s t  a  . 
by  studying  guides  to  the  literature,  and  by  making  use  of  cutient  awairness  services 
such  as  STAB  and  1AA  mentioned  above.  The  widespread  introduction  of  on-line  searching 
facilities  has  considerably  reduced  the  period  taken  to  process  enquiries,  whilst  et  the 
same  time  it  has  greatly  increased  the  comprehensiveness  of  the  seorches  which  can  be 
undertaken . 

In  the  particular  case  of  aerospace  literature  access  to  the  ESA-KECON  installation 
in  the  United  Kingdom  can  be  arranged  through  DtALTECH.  the  technical  information  service 
provided  by  the  Department  of  Induatry's  Technology  Reports  Centre.  (TRC)  Orpington.  Users 
in  other  ESA  member  states  have  similar  access  through  the  national  centres  nominated  by 
ESR1S. 

Details  of  experience  with  ESA  car.  be  found  in  many  tecent  papers,  including  S  Olmer  - 
Coui t  (5)  on  the  Trench  connection-  L  Maat  (6)  on  the  syntem  at  the  Technical  University. 
Delft:  H  GUllch  (f)  on  experience  st  Suiter  AG:  end  S  K  Kumar  and  V  A  Kamath  (8)  on  access 
to  data  bases  in  India. 

Experience  has  shown  that  it  is  essential  to  impose  ar.  intermediary  between  the 
literature  user  and  the  on-line  service.  Usually  the  intermediary  is  an  information 
specialist  who  ran  on  the  one  hand  exploit  the  interactive  nature  of  the  facility  and 
make  full  uae  of  the  great  numbei  of  access  points,  and  on  the  other  hand  overcome  the 
disadvantages  of  systems  difficulties  and  data  base  inconsistencies.  A  furthrr  reason  for 
using  a  trained  intermediary  is  that  an  untrained  user  may  it  advertent ly  run  up  a  large 
bill  in  his  attempts  to  find  references  which  match  the  requirements  of  a  badly  framed 
quest  ton . 

Once  leferences  have  been  Identified  as  relevant,  the  question  of  document  provision 
crops  up.  Refeiences  to  published  literature  usually  mean  originals  cen  be  obtsined  on 
loan  through  whatever  llbraiy  channels  are  mole  convenient,  or  purchased  through  the  book 
trade  or  official  agencies.  Because  data  bases  provide  full  and  detailed  bibliographic 
information,  problems  of  verification  and  checking  are  not  normally  encountered. 

Items  identified  as  reports  however  can  piesent  difficulties  which  are  best  resolved 
by  applying  to  institutions  which  tie  known  to  specialise  in  such  documents  snd  to  possess 
iarge  repoits  collections.  The  TRC  in  one  such  source,  another  BLED  and  a  thud  bRL. 
Confirmation  of  holdings  in  the  case  of  U1.1J3  can  easily  be  blamed  for  major  reports 
set  ten  by  consulting  the  latest  edition  of  its  publication  Current  Serials  Received", 
wherein  arc  quoted  the  shelf  marks  for  AD  Reports.  NA:  A  publications  of  all  types.  PB 
Reports,  and  many  more. 

Again  similar  collection*  are  available  in  ESA  member  states,  although  many  European 
organisations  prefer  to  apply  direct  to  Bl.I.D  for  a  wide  range  of  literature. 

Sr.  the  United  kingdom,  a  key  collection  of  report*  devoted  spec; f 1 ca 1 1 y  to  aerospace 
is  thst  maintained  by  the  Royal  Aircraft  Establishment  (RAf),  Esrnborough.  Firstly  it 
contains  the  research  work  of  RAE  itself,  as  recorded  In  Technical  Reports  and 
Mcrxjt  ar.da  ■  In  addition  the  research  reports  of  other  organisations  all  over  the  world 
are  of  great  interest  and  use  to  RAE  staff  ar.d  so  are  collected  as  well. 

RAE  make  the  point  that  the  procedure  for  authorising  the  release  of  its  asm  reports 
outside  the  Ministry  of  Defence  (of  which  RAF  forms  part)  Is  necessarily  complex,  even 
though  the  documents  in  question  may  be  unclassified.  The  arbiter  in  such  situations  is 
the  Defence  Research  Information  Centre  (ORIC)  neighbour  at  Orpington  of  the  TRC.  RAE 
will  advise  or.  the  availability  of  other  reports  In  Its  collection. 

CAOfiUtfSL  AS£  RMULi-Uy 

A  great  deal  of  effort  has  gone  into  making  access  to  unclassified  aerospace  information 
as  easy  and  as  efficient  as  possible.  Providing  the  user  for  his  part  takes  the  trouble 
to  think  out  ar.d  present  questions  in  as  precise  a  manner  as  possible,  tbe  system  is 
available  to  provide  speedy  and  relevant  answers. 

Three  major  areas  of  difficulty  face  the  providers  of  information.  Firstly,  the  need 
to  educate  the  user  so  that  he  presents  his  requests  logically  and  concisely,  providing  for 
example  details  of  sources  already  known  or  tried,  limitations  on  the  period  of  interest, 
back -gt 6und  information  likely  to  be  helpful,  and  terminology  characteristic  of  the 
subject  under  review.  Only  when  the  user  knows  clearly  in  his  own  mind  what  he  wants  snd 
can  be  persuaded  to  take  the  information  specialist  fully  into  his  confidence,  will  the 
beat  results  be  achieved.  Admittedly  many  seekers  after  information  are  genuinely  not 
able  to  refine  their  ideas  since  they  are  not  quite  certain  what  It  Is  they  are  looking 
for  until  they  actually  see  It.  Nevertheless  they  can  be  encouraged  to  try. 

Secondly  people  seeking  access  to  Information  need  to  be  aware  of  the  importance  of 
accurate  data.  Documents  misquoted  and  authors'  names  misspelled  ate  but  two  of  the  harards 
which  can  prevent  questions  reaching  successful  conclusions. 

Finally  the  user  needs  to  realise  that  his  and  his  alone  is  t he  task  of  understanding 
and  digesting  the  Information  he  has  succeeded  in  gaining  access  to.  Many  readers  are 
daunted  by  the  sheer  volus*  of  the  material  they  have  unearthed  and  far  from  appreciating 
the  efficient  and  rapid  systems  which  have  made  it  possible,  are  frequently  mr ved  to 

roosnent  that  they  wished  they  hadn’t  asked l 
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Ammo* 

One  of  the  firat  steps  in  the  preparation  of  this  paper  was  to  conduct  a  search  of  the 
appropriate  KECON  data  bases  to  see  whethei  the  subject  of  classified  aerospace  information 
had  Iv  n  examined,  by  othel  reviewers.  It  was  felt  that  classified  infoimatlon  ought 
to  be  easier  to  define  than  unclassified  material  and  that  any  discussion  of  such 
documents  would  inevitably  provide  an  indication  of  the  f t eedom  of  access  to  material  not 
subject  to  security  restrictions. 

Accordingly  a  search  was  tun  :n  the  NASA  data  base  covertng  the  per  rod  1961  -  1979. 
using  the  following  strategy  i  Ul  REPORTS  gp  (2)  LITERATURE  gp  11)  DOCUME:NT  ATI  ON  gp  (<) 
INFORMATION  RETRIEVAL,  making  set  (5).  which  was  combined  with  (6)  CLASSIFYING  afd}  (7) 
SECURITY.  No  hits  were  registered  with  (5)  and  (6)  and  (7).  Combining  (5)  and  (6)  only 
gave  one  reference,  a  report  on  the  application  of  LANDSAT  imagery.  When  ($)  and  (7) 
were  combined,  a  total  of  11  hlta  was  indicated,  but  the  papers  themselves  proved 
unhelpful,  and  the  firat  couple  of  titles  were  concerned  with  the  security  of  the  national 
energy  plan  and  a  signature  scheme  for  computet  security. 

Attention  was  then  turned  to  the  MTIS  data  base  over  the  years  1969  -  1979.  using  the 
terms  (l)  DOCUMENT  gp  (2)  REPORT  gp  (1)  INFORMATION  RETRIEVAL  to  make  set  («).  which  was 
then  combined  with  (5)  CLASS  IF  ar.d  (6)  SECURITY  to  give  set  (7).  with  an  Indicated  total 
ot  seven  hits.  However  when  an  estra  tetm  (8)  AEROSPACt  was  added,  no  hlta  were  indicated. 
Thus  It  was  decided  to  see  what  set  (7)  contained,  and  the  documents  retrieved  covered 
the  following  topics  :  solid  waste  composition  and  emission  factors:  military  message 
exper i inerts •  the  delivery  of  social  acrvicea  to  elderly  persons:  Multica  security 
enhancements  (the  Honeywell  Multiplexed  Information  and  Computing  Service)  a  security 
compliance  study  ol  the  All  Force  Data  Service  Center-  papers  from  the  Class l 1 l cation 
Manauecsent  Journal:  and  the  Special  Work  Project  lor  the  Unemployed. 

The  most  relevant  of  the  above  items  was  the  collection  of  paper s  from  the 
Classification  Management  Journal  (AD  A02S  del),  the  controlled  ar.d  uncontrolled  indexing 
terms  for  which  at  least  confirmed  that  the  atrategy  used  was  the  correct  one.  However 
the  search  as  formulated  did  not  achieve  the  desired  objective,  namely  the  identification 
of  papera  on  classified  scrospacc  lltrsature.  No  doubt  othel  search  strategies  might 
have  produced  a  different  result. 
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This  paper  Mti  out  to  Wsrnatrsts  tha  ca}>abimiea  inherent  in  full  teat  information  retrieval  or 
fft«  test  retrieval  aa  the  author  prefers  to  csll  It.  The  •Uwnta  of  free  tsat  eyateam  arc  defined  and 
a  <is  script  Ion  la  gi  van  of  the  haslc  ratrirval  and  display  fveictime  that  will  tw  q  ox— %  to  m>  st  syateam. 
The  pai'wr  goes  on  to  look  at  the  circusmt ances  allowing  effective  mft owticr.  rat  rl aval  using  tha  free 
taat  approach.  In  particular  comparison*  ara  made  with  othar  mechanisms  for  lnfonsstlon  retrieval, 
notably  tha  thesaurus  baaed,  keyword  ay  at  art*.  The  first  part  of  tha  papar  concludes  with  an  examination 

of  tha  at rangtha  and  weaknesses  that  ara  likaly  to  «.xrcu t  In  fraa  taat  pack a gw a.  Tha  problems  of 
retaining  cutrtnry  and  accuracy  in  rapidly  changing  Information  anvi ton  mart a  ara  •  laser l bad  and  retrieval 
performance  on  larga  data  bases  la  also  discussed. 

Tha  aaoood  part  of  tha  pafe?  J  .-va  up»n  tha  author's  »»j*r 5 anew  with  tha  STA7VS  information  ratrlaval 
ayatas,  to  examine  tha  wldar  appl lest lan  of  tha  fraa  taat  approach.  Extended  fast ur as  ara  described  to 
laar'ost  rata  how  bread  tha  application  posslbl  1 1 1  las  can  ta .  r«<w  cospar  1  sons  ara  drawn  with  mors 
trallti  wai  data  baaa  saragesent  systems  In  this  context. 

Tha  | •a par  describes  tha  <ap*Mlltlea  of  fraa  taat  ayatas*  whan  used  aa  a  nxrleua  for  Integrated 
information  system*.  Such  system*  al  Wa*  ru  t  only  ad  hoc  enquiries  but  Bake  possible  tha  dl  a sea Inst  ion 
■  'f  Information  thr  -  »h  numeric  and  taat  men  i  pul  a  1 1  on  using  rm port  gene *  at  Ion  and  oos*>uter  typesetting 
fscllttlaa.  Tha  cap* ure  of  ao^rca  Information  la  discussed  and  tha  importance  of  linking  to  word 
prwta*  *.  ng  system m  la  laser  l  bad. 


Tha  paper  closaa  by  suggesting  that  fraa  taat  information  ayatama  ara  balng  avolvmd  to  provlda 
solutions  to  a  wlda  rang*  of  lrtf^rmat tonal  problama,  traditionally  balng  t ark  1  ad  by  diffarant  aoftwsra 
technique*.  Furthermore,  Such  ayatama  opa n  up  tha  possibility  that  informstlnn  scientists  can  daslgn 
thalr  own  Inf  rmation  layout  and  manage  It  In  a  ratrlaval  ayatas  anvl r*«nmant  that  Is  tailored  to  thalr 
weeds,  wl'hojt  having  t  Involve  an yone  in  ayatas  analysis  or  softwar#  daval op—nt . 
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SUMARY 

The  main  (nvmertc)  data  sources  QI  in  science  are  till  non  scientific  Journals,  bools,  tables,  and 
reports  ('Data  from  Literature*  -  in  contrast  to  data  about  literature:  'Bibliographic  Data*).  The 
advent  of  the  new  diqilal  measuring  and  data  processing  techniques  produced  a  second  source  Ql I  of 
fast  growing  importance  (data  from  measurements,  froa  model  calculation  by  computers,  and  froa 
statistical  Inquires  -  briefly:  'Measured  Data*).  The  large  data  growth  rates  due  to  the  very  recent 
technical  progress  give  rise  to  a  s  1  am  increase  of  a  third  source  Q 1 1 1  (“Picture  Data*).  Since  the 
evaluation-,  dissemination-,  and  hendl  tng- problem*.  of  Aerospace  data  froa  01  are  very  small  -  and 
principally  solved  -  compared  to  those  considering  QII  and  0111  they  will  be  disregarded  here.  Since 
the  problems  with  QII I  are  even  more  cornple*  and  more  recent  than  those  of  QII,  they  have  to  be 
disregarded,  too.  due  to  the  short  time  available  here.  The  organic  specialued  information  growth 
led  not  only  to  the  beginning  of  the  second  data  source  QII  but  also  to  the  necessity  to  redefine 
or  subdivide  the  terms  data  acquisition  a"d  data  processing.  For  eiample  it  became  necessary  to 
introduce  the  new  terms  'raw  data  acquisition'  and  'data  preediting'  as  well  as  to  subdivide  the  term 
data  processing,  in  contest  with  data  evaluation  procedures.  In  contest  with  dissemination  and  handling 
procedures  we  are  now  faced  with  the  problems  to  distinguish  between  small,  mediies,  and  large  information 
system. Due  to  the  fact  that  most  of  the  n^*r ic  Aerospace  Data  ('Direct  Aerospace  Data*  from  source 
QII)  are  non  reproducible  time  senes  data  -  often  also  space  dependent  -  with  tremenduoul  growth  rates 
It  will  be  estreeaely  difficult  and  time  consiaeinq  for  any  scientist  ('secondary  user')  and  information 
system  (doctmwntat ion  personnel )  not  actively  woriing  in  tne  specific  field,  to  evaluate,  disseminate 
and  handle  those  data  with  a  Mgh  degree  of  efficiency  and  reliability.  Thus  It  is  very  lllely  that  also 
in  the  future  nieerric  l»rospace  lata  eichanqe  activities  will  by  far  dominate  the  pure  handling 
activities  despite  any  technical  progress. 


I.  IhlROOUCTIUt 

The  fact  tnat  we  have  to  tall  about  sure  general  problems  in  contest  with  Aerospace  data  Is  due  to  the 

tfimandwous  data  growth  rates  (Information  eiploHon)  which  we  Observe  in  the  industrial iyed  nations 

during  the  last  two  decades. 

There  are  two  principal  information  problems  [),  4,  S,  6,  7,  8] : 

1.  Information  can  be  acctmmlated,  time  (e.g.  hipsan  life  time)  cannot  be  accumulated. 

2.  further  Information  growth  rates  will  increase  the  tension  between  structural  differentiation  (l.e. 
branching  wucii  is  a  consequence  of  so  called  organic  qrowth)  and  integration  (l.e.  striving  for 
better  overall  views,  which  are  a  need  of  our  present  societies  and  which  are  a  consequence  of  new 
scientific  results  and  new  technical  tools). 

Branching  now  often  leads  to  an  organisational  and  Institutional  separation  between  Data  Acquisition, 
Data  Doc  mentation,  and  Data  Processing  Activities  as  well  as  between  Research  and  Service  Activities. 
'h>s  often  leads  to  various  inspected,  negative  consequences.  Doomentat ion  activities  Tl,  2,  fl'  will 
play  a  ley  role  in  avoiding  and/or  reducing  the  negative  separation  effects.  (Documentation  means:  the 
systematic  collection  of  literature  in  a  broader  sense,  the  analysis  of  the  facts  and  the  storage  of  Us 
principal  elements  with  the  Intention  of  providing  a  fast  and  complete  retrieval  of  the  information 
upon  request. ) 

The  main  .numeric)  data  sources  QI  in  science  are  till  new' scientific  Journals,  bools,  tables,  and 
reports  ('Data  from  Literature*  •  In  contrast  to  data  about  literature:  "Bibliographic  Data').  The 
advent  of  the  new  digital  measuring  and  data  processing  techniques  produced  a  second  source  QII  of  fast 
growing  importance  (data  from  measurements,  fro m  model  calculation  by  co^Kiters,  and  from  statlSttcRl 
inquires  -  briefly.  'Measured  Data').  The  large  data  grdwth  rates  due  to  the  very  recent  technical 
ornqress  give  rise  to  a  slow  increase  of  a  third  source  QIII  ('Future  Data'l.  Since  the  evaluation-, 
dissemination-,  and  handling-problems  of  Aerospace  data  from  QI  are  very  small  -  and  principally 
solved  -  compared  to  those  considering  QII  and  QIII  they  will  be  disregarded  here.  Since  the  problws 
with  QIII  are  even  wnr*  cnmplei  and  More  recent  than  those  of  QII,  they  have  to  be  disregarded,  too, 
due  to  the  short  time  available  here. 

Tailing  about  Aerospace  data  in  general  and  numeric  Aerospace  data  in  special  we  •'tv*  to  distinguish  in 
both  cases  between  the  following  two  categories: 

A.  Direct  Aerospace  data  Data  that  stem  from  the  investigation  of  the  Aerospace. 

8.  Indirect  Aerospace  data: 

a)  Data  about  any  device  for  the  investigation  of  the  Aerospace 

b!  Data  about  any  type  of  Aerospace  transportation  and/or  coamaunication/navlgation  system 
were  we  will  only  deal  with  oiynerlc  data  from  category  A,  respectively  QII,  and  denote  them  for  the 


it*-: 


sake  of  brevity  "nimwr ic  Aerospace  data".  Already  now  )  represent  the  major  portion  of  aj_l  the 
available  Aerospace  Data. 


U.  [VALUATION  PP08UXS  Of  AfROSPACt  DATA 

1.  Problems  due  to  different  properties  of  data 

Generally  speaking,  any  information  that  can  be  processed  by  a  computer  can  be  regarded  as  "data", 
however  this  general  meaning  produces  many  misunderstandings  in  almost  all  practical  cases  when  we  are 
faced  with  more  detailed  data  activities.  Thus  we  have  to  specify  this  term  '4,  7,  8  . 

Tables  la  and  lb  snow  the  mam  areas  of  data  documentation  and  some  data  filing  aspects. 

•tore  than  90  t  of  the  numeric  Aerospace  data  belong  Into  the  category  of  time  and  space  dependent  non 
reproducible  data,  whi.n  introduces  special  problems  for  any  data  evaluation  and  interpretation 
activity. 

fig.  1  which  shows  the  elements  of  empirical  science  will  clarify  this  aspect  from  another  point  of 
view.  It  becomes  clear  that  all  data  that  belong  into  the  category  "reproducible"  belong  here  into  the 
category  "conditons  controlled  by  man";  "non  reproducible  data*  belong  into  the  category  "unconlrol led 
conditions*.  This  presentation  shows  iiwajltaneously  that  most  of  the  Interesting  relations  deduced  from 
numeric  Aerospace  data  have  to  be  obtained  by  statistical  methods.  There  are  two  principal  statistical 
methods  of  treating  large  amounts  of  data  a)  frequency  distributions,  b)  Descriptive  statistical  para¬ 
meters.  An  additional  problem  is  introduced  by  the  fact  that  very  many  of  the  Just  mentioned  numeric 
Aerospace  data  are  time  series  data.  (A  time  series  Is  a  set  of  observations  at  different  times.  Each 
oc'ser.at'on  or  measurements  consists  of  a  quantitative  number  that  describes  the  measurement  as  well  as 
of  a  second  number  tnat  describes  tne  time  at  which  the  measurement  was  carried  out.l  If  we  deal  with 
time  senes  (data),  then  there  are  till  new  no  well  developed  and  tested  methods  of  inference 
(conclusion),  applicable  to  large  areas,  like  those  mhich  one  knows  from  analytical  statistics.  This 
is  mainly  due  to  the  following  fact  Concerning  time  series  data  we  find  that  adjacent  observations  are 
mos t ly  correlated,  e  g.,  they  are  not  independent  from  each  other.  This  so  called  "series  correlation* 
does  not  allow  the  generally  used  est’mations  of  standard  deviations  and  troubles  the  "range-estimations* 
or  check  of  hypotheses.  This  implies  that  the  evaluation  or  interpretation  of  those  (non  reproducible) 
t’we  series  data  requires  a  WiCh  larger  and  longer  practical  operience  than  the  evaluation  of 
reproducible  data.  This  is  very  oTFen  noV  enough  Tons  i  dered  in  conte*  T  with  the  planning  Of  those 
information  systems  separated  from  the  relevant  research  institutes  and  dealing  with  (non  reproducible) 
time  series  data.  The  problems  increase  further  if  we  have  to  consider  simultaneously  stronger  spatial 
variability  of  the  data. 

2.  Data  Acquisition  and  Data  processing  problems 

Despite  the  fact  that  '«  general  numerical  data  are  the  most  objective  information  sources  and  therefore 
are  the  wist  Important  basis  for  rational  decision  finding  processes,  one  must  not  forget  that  very 
likely  the  majority  of  decisions  and  actions  are  based  on  emotions,  t.e,  they  depend  on  subjective 
information  *4,  7,  8^.  Together  with  the  tremendous  information  growth  rates,  especially  for  01!  and 
Oil!,  and  the  still  increasing  sof tware-hardware  -  gap  this  leads  to  the  increasing  use  of  subjective 
information.  This  ultimately  implies  that  decisions  reached  on  a  golf  course  or  by  drinking  a  beer  with 
Just  a  second  person,  for  example,  might  dominate  by  far  those  based  upon  more  objective  data  that  stem 
from  specific  information  systems.  In  the  long  run  this  will  strongly  affect  all  kinds  of  official 
information  channels,  especially  the  large  Information  Analysis  Centers  ( !ACs)  [1,2*.  the  WDCs 
World  Data  Centers)  '  10  ],  as  well  as  all  larger  date  acquisition  systems,  e.g  ,  SEIDADS  [  9  ] . 

The  most  measured  data  from  category  QM  are  stored  digitally  these  days  and  mostly  without  any 
eiplanatory  remarks.  This  'minimum  documentation*  makes  th*  data  only  usefull  for  an  evtremely  small 
user-commjnity,  in  general  only  the  principal  investigator  (PI),  who  Just  matched  the  procedure  to  his 
own  special  needs.  These  days  attempts  are  made  that  part  of  these  data  -  at  least  those  that  Hm  fro* 
very  »«pen-,ive  experiments  or  those  that  are  of  increasing  interdisciplinary  Interest  -  is  made  available 
by  additional  docimwntat  ion  procedures  for  a  broader  user-co<w»unt ty,  e.g.,  with  the  help  of  various  IACs. 
This  would  be  a  large  step  beyond  the  till  now  predominant  data-eachange  or  cooperation  schemes  within 
one  spocific  field  of  science.  Already  now  there  become  visible  suite  a  number  of  problems  e.g.,  the 
unconscious  and/or  conscious  data  misuse  by  secondary  users,  date  protection  problems  as  well  as  many 
administrative  and  economic  problems. 

Due  to  the  large  data  qrowth  rates  we  have  to  subdivide  not  only  the  term  Data  Acquisition  -  see  fig.  2  - 
but  also  the  term  Data  Processing  -  see  fig.  J.  Fig.  2  shows  also  the  meaning  of  the  newly  defined  term 
Data  Preediting  and  shows  further  a  new  term,  defined  by  the  author  namely:  Datography,  which  is  used  In 
analogy  to  the  term  Bibliography.  (Datographles  give  that  miniaaya  of  information  -  e.g.  type  of  data, 
accuracy,  calibration,  sampling  rates,  formats  etc.  -  which  is  required  that  "secondary  users*  can  use 
fuywertc  data  -  generated  by  principal  invest • gators  -  with  minimum  chances  of  misinterpretations.) 

In  the  contert  with  all  Data  preeditinq  activities  Video-Graphic-Comaunication  and  Documentation  S/stems 
( V I  WOODS )  will  play  a  very  important  role  '  4,  7,  8“7. 

Special  data  documentation  steps  or  datographles  have  to  be  performed  on  each  step  from  the  data 
acquisition  procedure  to  the  final  data  processing  (data  evaluation  and  interpretation).  The  broader 
the  "secondary*  user- community  will  be  and  the  less  "background*  information  these  user  have,  Th*  more 
detailed  the  datographles  have  to  be  written.  Very  detailed  datographles  however  lead  to  two  problems 
on  tiw  one  hand  it  Is  very  time  contusing  to  write  those  detailed  descriptions  and  on  the  other  hand  it 
•Iso  very  time  consuming  t0  study  very  detailed  descriptions .  The  less  detailed  •  datography  the  smaller 


The  rubber  of  addition*)  users :  f  Thus  we  have  to  envisage  *  compromise  between  the  mammum  wanted  number 
of  "secondary"  users  and  a  necessary  mtnimim  teat  for  the  datographies.  This  will  lead  in  the  documen¬ 
tation  area  to  a  n,mber  of  principal  problems.  If  informal! on-systems  deal  with  larqe  amounts  of  data 
and  they  want  to  supply  various  related  services,  then  in  addition  to  datographies  they  have  to  introduce 
another  "activity",  which  is  denoted  as  "Dala-Calalogue"  by  several  information  handling  agencies,  e.g., 
by  UOC-A  m  Boulder,  Colorado,  USA  (fig.  3,  Table  S). 

3.  Sow  eaaaples  for  the  production  of  large  amounts  of  data 

a)  Space  transportation  System  (STS) 

The  STS-program  plans  about  S00  flights  between  1979  through  1991  for  the  Space  Shuttle  and  the  Spacelab. 
A  naumtm  data  flow  of  S  *  10'  bits  per  second  is  envisaged.  This  corresponds  the  “production"  of  a 
"DIN  A4"  file  with  S00  pages  densly  printed  with  teat  or  tables.  Thus  for  a  7  days  flight  period  with 
100  l  duty  cycle  we  could  get  600  000  of  such  files  with  information  from  several  scientific  domains. 
After  12  years  -  600  flights  -  this  would  be  30  000  000  of  such  files  with  600  pages  each,  almst  twice 

as  much  as  the  largest  library  of  the  US  Congress  (library  of  Congress)  stores  today  concerning  the 

number  of  vo  limes. 

b)  Other  programs 

The  Just  mentioned  STS-program  is  only  out  of  a  larger  number  of  data  intensive  scientific  programs 
which  are  already  in  operation  or  which  are  under  preparation,  e.g.  satel 1 i tenaeteorology ,  larth  resource 
satellite  programs.  Aerospace  programs  etc. 

In  the  1976  report  "Geophysical  Oat*  Centers:  Impact  of  Oath- Intensive  Programs',  the  Geophysical 
Research  Board  of  the  U.S.  national  Academy  of  Sciences'  National  Research  Council  evaluated  the  impact 

of  large  scale  geophysical  programs  on  the  U.S.  and  UOC-A.  They  found  that  the  National  Climatic  Center 

had  about  77.000  reels  of  digital  magnetic  tape.  The  National  Space  Science  Data  Center  had  about  41.000 
reels,  and  the  National  Geophysical  and  Solar  Terrestrial  Data  Center  had  about  600  tapes  I -on  only  a 
few  years  of  data  acquisition  of  this  type.  These  Centers,  together  with  the  National  Oceanographic  Oat* 
Center,  had  millions  of  feet  of  film  records  and  cubic  feet  of  paper  documents,  further,  a  sampling  of 
some  14  national  and  internal  lonal  data-col  lection  program*,  then  in  progress  indicated  that  these  data 
loads  would  increase  by  some  101*  "bits"  (equivalent  to  ?.S  million  digital  magnetic  tapes).  This  is  in 
addition  to  the  continuing  important  Center  roles  of  archiving  data  In  photographic ,  graphical,  and 
paper  tabular  forms  -  truly  a  formidable  task  f  4  ], 

c)  Directly  application  oriented  programs 

for  eiwaple  the  ol  1 -companies  need  larqe  amounts  of  geophysical  data  for  the'r  resource-technologies . 

Some  of  the  very  large  companies  nave  thus  several  ml  1 1  ions  of  tapes  with  data.  The  progress  of  measuring 
techniques  as  well  as  the  progress  In  evaluation  techniques  as  well  as  the  specific  characteristics  of 
time  series  data  imply  that  these  tapes  will  be  processed  not  Just  once  but  several  times  spaced  by 
several  years.  This  leads  to  serious  documentation  problems,  which  have  to  be  solved  and  which  are  not 
only  due  to  the  large  amount  of  data  tapes  but  also  to  their  technical  maintenance. 

However  there  ’s  nowadays  in  other  fields  than  physics  or  geophysics  a  "production"  of  large  amounts  of 
data  Visible,  doe  to  the  very  recent  developments  in  electronics  etc  and  due  to  very  many  model -calcul - 
ations  which  are  performed  with  the  help  of  modem,  computers. 


III.  DISSIPATION  AJtO  HR  -ANDIING  hROBi.l»*S 

1.  Data  tachange  (e*ch*nge  of  measured  data,  source  Oil) 

One  of  the  most  important  activities  In  the  Aerospace  domain  was  and  is  the  international  cooperation  of 
institutes,  the  performance  of  Joint  experiments  and  the  exchange  of  data  between  institutes  that 
performed  th*  same  or  similar  measurements,  for  a  very  1 %rge  amount  of  these  data  international  cooperation 
Is  one  of  the  main  postulates  for  an  effective  data  Interprets  ion .  This  mutual  evchange  dominated  till 
now  the  whole  data  docker  tat  Ion  scene  in  geophysics  Aerospace).  This  eachange  ton*  place  directly 
between  research  institutes  or  via  the  NOCs  etc.  This  was  in  contrast  to  most  other  areas  in  physics 
*i ere  the  data,  for  example  from  laboratory  physics,  were  available  not  only  for  the  specialists  but 
also  for  a  wider  user-coamuni ty,  that  was  often  only  intend' sclpl inary  related  to  the  subject.  Just  now 
there  are  soam  additional  attempts  Initiated  to  try  to  male  available  parts  of  the  geophysical  data  -  at 
least  those  that  stem  from  very  expensive  eapenments  or  those  that  are  of  increasing  interdiscipl  inary 
interest  -  to  a  broader  user-taxmxunlty,  e.g.,  with  the  help  of  newly  established  IACs.  memvever,  this 
produces  not  only  economic  and  a(*aln1stratlve  as  well  as  organizing  problems  but  also  a  principal  one  as 
already  mentioned.  This  Implies  also  that  on#  of  the  major  tas*s  of  the  n*w  Information  systems  1% 

"Advice*  for  Secondary  users  who  request  non-reprod-c  i  Me  data.  This  advice  IS  getting  the  more  difficult 
t3»  more  we  deal  with  time  series  data. 

Z.  Other  problems 

One  major  problem  arises  due  to  the  fact  that  we  mostly  have  to  deal  with  various  generations  of  data  as 
is  shemm  in  table  ?  presenting  various  steps  of  empirical.  experimental  sciences. 

A  further  problem  is  due  to  the  fact  that  large  amounts  of  data  can  stem  from  principally  different  data 
sources  and  generations  -  table  3  -  and  can  be  used  for  different  purposes,  for  eiample  Research  or 
Sere let  Activities  -  table  A. 

Another  very  important  problem  arises  these  days  due  to  the  fact  that  we  have  t^>  deal  with  three  types 
of  information  systems:  saaall,  mediim,  large  -  see  table  6. 

It  seems  important  to  mention  that  we  have  not  only  to  distinguish  between  the  various  services  that  are 
supplied  by  the  information-systems  but  also  to  keep  in  mind  that  we  also  generally  deal  with  different 
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"generations"  which  lead  to  different  "main  tasks*  for  the  systems. 

In  the  first  generation  when  a  new  field  of  research  starts  the  mam  task  of  a  system  is  the  collection 
Of  data  and  to  supply  the  information  who  Is  dom<j  what  and  where.  The  data  should  in  general  W 
preedited  but  not  compressed.  He  deal  only  with  fairly  small  amounts  of  data,  'n  the  second  generation 
when  the  field  of  Science  is  well  established  we  deal  with  a  lot  more  information.  Then  the  main  task 
for  the  information-systems  is  the  dncumentat ion.  The  data  are  mostly  distributed  in  a  slightly  compressed 
form.  In  the  third  generation  we  deal  with  very  large  amounts  of  information  (literature  and  data)  and 
a  wider  distribution  of  "raw  data*  and/or  preedited  data  by  information  centers  is  impossible.  The  data 
have  to  be  either  (.impressed  or  small  portions  hare  to  be  selected  before  they  are  mailed.  Thus  the 
compression  of  data  and  the  compilation  of  data  catalogues  become  now  the  main  task  besides  the  older 
already  ^classical*  tasks. 


IV.  CONCLUSIONS 

Due  to  the  fact  that  most  of  the  niawpric  Aerospace  Data  (Direct  Aerospace  Data  from  source  Oil)  are  non 
reproducible  time  series  data  -  often  also  space  dependent  -  with  tremenduous  growth  rates  it  will  be 
e«tr*«w>ly  difficult  and  time  consuming  for  any  scientist  (“secondary  user*)  and  information  system 
(docia»entation  personnel)  not  actively  working  in  the  specific  field,  to  evaluate,  disseminate,  and 
handle  those  data  with  a  high  degree  of  efficiency  ard  reliability. 

Thus  it  is  very  likely  that  also  in  the  future  numrric  Aerospace  data  evchange  activities  will  by  far 
dominate  the  pure  handling  activities  despite  any  technical  progress. 
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f  <9-  2  ■  fr  on  data  acquisition  to  processing 


2 


3 


Mg.  3:  Various  Stars  of  data  processing 

1  Data  collection  (only  preedited  data  ara  collected) 

2.  Data  col  last*  on  doc*a«entat'on  (compilation  of  datographies  and  preparation  of  data  catalogues) 

— - >  Archives  and  Data  Bases 


3.  Oata  compression 

a.  Graphical  representation 

b.  Statistical  analysis 

c.  Node's 


♦  Publications  (literature) 


the  third  step,  the  data  compression  is  again  subdivided  with  an  Increasing  degree  of  conpleilty. 


fable  U  Ham  areas  of  data  dot uwnl a t ion 


I.  Alpha-nu«erica I  data  documentation 


Systematic  filing  o f  fa<  ?s 

Examples:  Bibliographic  files,  address  files,  merchandise  lists, 
geographical  distribution  of  insects,  etc. 

Remark  Martrv-nn,  1977,  used  the  term  non-numer  1  <.  a  I  Instead  of  alpha-numerical  ■  which  produced 
ml  sunderstandmqs  in  contr«t  with  teit-  and  picture  document  at  inn.  '  i' 

II.  Siaaerlcal  data  documentation 


1)  Rhys  1:  a  1  -chemli  a  I  data,  l.e.  properties  Of  matter  and  Substances. 

Physical  constants 

Data  are  independent  of  time  and  space 

Data  are  reproducible  since  the  conditions  of  the  first  measurement  can  be  reproduced  for 

any  Subsequent  measurements 

2)  Raw  material-  or  Engineer  ng  data 

Data  are  dependent  on  the  rodvctlon  te.nr  loqy  of  the  material.  Us  preliminary  treatments 

and  Us  "geometry* 

3)  Environmental  data 

a)  Oata  from  natural  matter  and  from  nature,  i.«.  from  the  three  Geospheres  (1.  lithosphere, 

2.  Hydrosphere.  3.  *t«uspnere).  the  Blospnere,  a-'  tne  Interplanetary  Space,  e.g.  : 

Geos  ifnces,  Elnstienies,  “ediclne,  Astrosc 'ences ,  numerica"  Aerospace  Data.  Data  are  practically 
all  non  reproducible  -  conditions  of  the  first  measurement  cannot  be  reproduced  for  any  subsequent 
measurement  -  and  are  time  and/or  space  dependent. 

b;  Data  from  Itoemiii,  Sxtal  ar-d  Political  S  -ences.  and  fr  *  Arts  and  Humanities, 
f  «amp!e.  Ttw>  statistical  almarai  issued  by  tfw  federal  Republic  of  Germany  give  data 
Which  are  mostly  time  and  space  dependent  and  which  are  non- reproducible. 


fable  lb  Some  data  'iltng  aspects 


I. 

Properties,  characteristics 
e.g.  time  and/or  space  dependent 

(1. 

Step) 

It. 

Origin,  domain 

<?. 

Step  1 

MI. 

Measuring  methods 

(3- 

Step) 

IV. 

Utilisation,  application 

<«- 

Step) 

Table  2  Various  steps  of  empirical,  evperimental  sciences 


IO-u 


F i rst  generation 

(Sjmple  Data  Technologies,  SI  DAT ) 

Data  Acquisition  QA),  Data  PreeOitinq  (OP),  Data  Documentation  (00),  Data  Processing  (DPr), 
Data  Fschange  !  01  ) ,  and  Data  Hand  1 1  ng  (OH)  are  do-e  at  the  saj»i*  location  aniTby  one 
institution.  Here  «•  deaT  witK  a  relatiy  snail  amount  of  data  and  mainly  with  pure  research 
activities. 


Sec ond  generation 

i Intermediate  Data  Technologies,  ISPAT) 

The  specialisation  and  ‘branching"  processes  due  to  the  organic  information  growth  imply  that 
the  steps  DA,  OP.  DC,  DPr,  Of,  and  Dm,  are  getting  complever  and  are  slowly  institutionally 
and  organ i r ingly  separated,  >.e.,  they  occur  generally  at  several  different  locations,  being 
accomplished  by  several  different  organisations.  Here  we  deal  !n  gene ra)  wi th  medium  amounts 
of  data,  we  sti  IT  Tiave  more 'research  than  service  activities.  (Service  means  in  this  conte«t 
the  foieidation  of  so  called  infonmjtion  systems  for  data  handling.) 


Third  generation 

(Recent  Data  Technologies,  »f  DAT  ) 

The  above  mentioned  steps  DA.  DP.  etc.  are  mostly  completely  separated,  spatially,  tempirally, 
and  organi/ingly.  Mere  we  deal  witn  a  large  amount  of  data.  Generally  there  are  more  service 
activities  required  than  research  activities.  (Service  for  Research  and  Application.) 
Foundation  of  Information  Analysis  Centers  I»Cs),  hata-netw  ris,  and  Data  Base  Management 
Systems  (08*S) 

Mere  we  reac h  at  present  the  1  imits  of  the  hi/man  information  processing  capabilities  and 
capac  Hies. 


Fourth  jeneratipn  ???’ 

‘here  might  later  occur  a  leap  across  the  Just  mentioned  ltm’ts,  po.sibly  initiated  by  new 
ways  o*  Information  experience  and  Information  understanding  which  amrnost  others  will  be 
supported  by  V!C»P0D0S-Sys  terns  ;  Video-Grgphlc-Cnamwjnt  cit  Ion  and  Documen*  it  ion  System;  term 
defined  by  the  author 


T»b!e  3  Various  ‘technical  generations" 


8y  using  large  amount  of  data  one  has  to  tale  into  consideration  .annus  ‘generations’ 
and  sources. 


A  Very  many  different, 
short-time  sources 

l 

Generally  three  technical  generation- 
have  to  be  considered 

»)  SIDAT  (see  Table  2) 

b)  I1DAT  (see  Table  2) 

c)  Rt D*t  (see  Table  2) 

Ar 

Are  they  comparable  and  now’ 

1 

Compilation  of  a  data  catalogue 
(datoqraphy  etc. ) 

i 

edition  of  an  ‘electronic  book'  with 
the  data  (e.g.  cassette  for  a  mini- 
comouter^dth  graphic  display) 

Multidimensional  ‘still  picture 
presentation  e.g.  on  a  television 
Screen 


B.  Very  'ew,  long-time  sources 
which  produce  time  series  data 

,1- 

General  ly  three  ‘timr  oererat  Ions’ 
old,  medium,  and  young)  have  to  be 
considered.  They  are  represer.ted  by; 

a)  Very  coarse  models 

b)  Improved  models 

C )  Fine  scale  models 

i 

Where  lies  the  ‘data  noise’  threshold? 

I 

Compilation  of  data  for  selected  short 
t«»e  periods,  with  special  datoqraphy 

i 

Graphical  representation  of  selected 
data  (e.g.  with  cassette  on  a  mini¬ 
computer  with  graphic  display) 

1 

Multidimensional  ‘motion-pictures’ 

(film,  holograms,  etc.)  on  television 
screen  using  also  video  mlslnq  techniques 


10-10 


’’big  4  Dat  a  Usage 


large  amounts  of  data  Hlght  be  used  for  tne  foil 
A.  RISlARCti.  ( St  1  ent  e ) 

а)  bjr  the  principal  investigator  (PI ) 

б )  by  the  secondary  user 

i 

about  W  t  of  the  data  can  be  directly 
protected  ucmj  computers  and  filter 
techniques  according  to  'aprlorl 
knowledge"  redundant)  Mere  we  deal 
with  the  application  of  technical 
Intel  1 tgence. 

i 

about  40  S  nett)  requires  the 
d'rett  interaction  o*  be  mgs 

and  their  de-  ic  >M,  i.c  irganl. 

Intel  I  igente. 

Only  tnit  part  leadc  to  real  new 
knowledge. 


two  purpotec 

SfRVlCl,  (operational  aitlvities 

a)  by  the  data  producer 

b)  by  the  cecondary  user 

i 

about  100  t  of  the  data  can  be  dreitly 
processed  *cng  computers  due  to 
'aprlorl  knowledge* 

1 

the  data  are  used  for  prediction 
purpotec  and  for  taaprowing  the 
prediction  tchenwt  the  longer  the 
llmr  certet  the  wore  ue  are  moving 
fr  Ml  'fre-juencv  dl  c  t  r  i  but  lone  *  to 
■prcibabU  i  ty  dl  tt r  1  but  Ion ) .  Only  In 
thit  content  we  obtain  really  new 
Information. 


■wing 

B. 


table  S  The  three  m  et  important  type,  of  informat  wi-cyc’en-.  and  tome  o'  their  ,  haracteristUs 


Small 

Informal  lon-systnm-. 

Medium 

nf  •<-**»  Ion- systems 

l  arge 

informal lon-cyctemt 

1. 

Hair  Service 

preedited, 
uncompressed  data 

slightly  >  map  rested 
aid  selected  data 

dtta-cata togues 

1  preedited  and 
campresced  data  only 
on  tpecial  request. 

Store  period  10  years) 

tl. 

•tj  *  n  •  *  t<  **">  Q 

S10A7  .  IH0A*,# 
Vl&ROOOS 

nwn  •  BE  BBT** 

fiata-hetwors  t ) 

n  r*T  •  • 

(OOHS  and  Tiata-hrtworls) 

III. 

Ha  *  n-Uter 

Ha",  individuals 

Research  groups 

large  arganiyal'ons 

If. 

HteHjer  of  user-, 

I e'y  large 

Medium 

Small 

v. 

Budget 

Publ  ic  and/or 
private 

PvbttC 

' ndwlt  ry 

Public,  Industry, 

»1 1  Hary 

ft. 

Store  period 

•  10  years 

•  10  years 

•  10  years  • 

fit. 

Anr-unt  of  data 

Small 

Medium 

large 

fill. 

riaaibf lity 

large 

Medium 

Sma  1 1 

li. 

System  time  constant 

Small 

Medium 

large 

I. 

E tpentes 

Small 

Medium 

large 

H. 

CsHputer 

Small 

Hediun 

large 

ill. 

Ac'  uwu'lt '  on  problem 

large 

large 

large 

nil. 

location 

decent  ral  1  ynd 

Decentr.  and 
central  Ued 

Central i yed 

H¥. 

Ratio  of  forma!  to 
Informal  information 

Small 

Medium 

large 

II. 

Ratio  of  research 
to  service 

large 

Medium 

Small 

#• 

see  also  table  l 

•  the  uncomp  ret  end*  peeed'ted  data  are  only  ttnred  longer  .1  than  10  reart.  If  they  were 
'•quested  durinq  thlt  period.  Otherwise  only  the  data-catalogues  and  the  compressed  data 
will  be  further  Stored. 

The  sign  •  meant  'approximately',  meant  ’smaller",  ■>  meant  'larger* 


the  note  or  would  data  cutters  and 

THE  LUNAR  AND  PLANETARY  INSTITUTE  IN  THE 
INTERNATIONAL  EXCHANCE  Of  LUNAR  AND  PLANETARY  DATA 


Et  ances  n  .  waranlus 
Lunar  and  Planatary  tnatltute 
no  I  NASA  Road  Ona 
Houston ,  TX  770%* 


sunnary 


Tha  success  o|  aany  lunar  and  planatary  I nvaat Igat Iona  has  raaultad  In 
tha  acc  un  ul  a  t  Ion  of  a  aaaa  of  data  In  a  ayrled  of  foraiats  and  aadlas. 
Tha  application  of  thaaa  data  to  coapatative  pi  ana  t  o  1  o<)y ,  origin  of  tha 
solar  syataa,  and  potanttal  Industrial  applications  of  spaca,  has  wads 
It  nacaasary  for  aclsntlata  f r on  aany  dlaclpllnas  to  accaaa  tha  data. 


Although  such  of  this  data  la  archived  at  tha  National  Spaca  Rclanca 
Data  Car. tar  INSSDC)  and  wade  available  to  scientists  world-wide  through 
tha  World  Dat  a  Centar-A  Rockets  and  Satellites  (WDC-A/RkS) ,  tha 
collections  of  this  data  are  so  diverse  that  It  la  often  difficult  to 
select  what  Is  needed  based  on  catalog  lnforwatton  alone.  In  addition, 
there  are  other  valuable  data  sources  which  are  not  at  NSSDC. 


The  Lunar  and  Planetary  Institute  (LPtl  has  one  essential  goal. ..to 
bring  the  user  and  tha  data  together.  As  a  research  support 
organisation  operated  by  the  Universities  Space  Research  Association 
IUSRA) ,  the  Institute  through  Its  active  Visiting  Scientist  Progras,  a 
balanced  prograa  of  study  workshops  and  topical  confarancas,  and 
■rganlsad  and  supervised  data  collections,  has  assisted  scientists, 
educators,  and  students  to  review,  study,  and  obtain  the  data  necessary 
to  the  pursuit  of  their  research. 


The  cone ep*  of  M>r)d  Data  Centers  for  the  International  eschange  of  data  was  Initiated 
during  the  organlration  of  the  In t e r ns t I ona 1  Geophysical  Year  (1GV1.  Prowpted  by  the 
probleais  which  occurred  In  obtaining  data  f  r  on  the  observations  of  the  Recoivl 
In t er nat I ona 1  Polar  Year  llfll-lll  the  Cowlta  Special  pour  1‘Annee  Geophystque 
Int  ernat  tonal  e  (CSAC.t),  In  September  !<>••%,  resolved  that  'observational  data  to  be 
eschanged  In  accordance  with  tha  ICY  progtawne  shall  be  available  to  scientific 
Institutions  In  all  countries*  and  accordingly  authorised  *the  e at ab 1  I shwent  of  at 
least  three  ICY  World  Data  Centres,  of  which  one  will  consist  of  a  masher  of  parts. 

Each  Centre  will  be  International  In  the  sense  that  It  will  be  at  the  service  of  all 
coivttrle*  and  scientific  bodies.*  As  a  result  of  offers  by  the  United  Mates  and  Ruasli 
to  establish  centers  for  all  ICY  disciplines.  It  was  decided  to  establish  WDC-A  In  the 
United  Mates,  and  WDC-R  In  the  USSRs  a  third  center,  WDC-C  Is  cowprlsed  of  a  nuwber 
of  discipline  centers  In  various  nations. 


This  new  fore  of  Internal  tonal  coope r at  I  on- - In t er na t I ona 1  eschange  of  data  through 
World  Da*»  Centers  organised  for  the  TGY--wae  found  to  be  very  effective.  Instead  of 
* av  Ing  to  address  thenselves  to  wany  national  organisations,  scientists  could  receive 
data  necessary  for  scientific  work  directly  f r on  the  WDCa.  Thanks  to  the  collection 
and  eschange  of  data  through  WPCs,  It  barawe  possible  to  Investigate  phenomena  on  a 
planetary  scale  and  to  study  the  Interdisciplinary  relationships  awong  various 
phenoaena . 


The  World  *>ata  Centers  collect  data  and  publ  Icat  Ions  In  the  following  prograast 
Sol  ar -Ter  rest  r  lal  Physics 
Rockets  and  Satellites 
Neteorol ogy 
Oceanography 
Cl  a c  lo  1  ogy 

Sol  id  Earth  Geophysics 


World  Data  Center  A  (WW-A)  consists  of  the  WDC-A  Coordination  Office  within  the 
National  Acadeay  of  Science#  and  aevan  aubcenters  at  scientific  Institutions  In  various 


ii : 


part*  ot  the  Un 1 1 ed  Slates.  Five  ol  tha  WDC-A  subcenters  a>a  operated  by  tha 
Environmental  Data  Sarvtca  ot  the  Department  ot  Coaaarca'a  National  Ocaanlc  and 
Atmospheric  Ada  In  I  at r at  Ion ,  ona  by  tha  National  Aetonautlra  and  Space  Adalnlat rat  ton 
(NASA),  and  ona  by  tha  U.S.  Naval  Obaarvatory.  WOC-A  to! Iowa  tha  guidel Inaa  sat  down 
In  tha  Intarnat tonal  Council  ot  Sclantltlc  Union*  (1CSU)  Culda  to  Intarnat tonal  Data 
txchanqe  (1911).  Tha  fourth  adltlon  ot  thla  Culda  la  dua  tha  aiaatr  of  1919.  Tha 
Culda  la  available  f t on  any  ot  tha  MDC-A  aubcantara  or  tha  National  Ac ad any  of 
Science*.  (1) 


Tha  Canter  with  tha  pr laa  reaponslbl 1 Ity  for  the  exchange  of  lunar  and  planetary  data 
la  WOC-A/ Rocket*  A  Satellite*  (MDC-A/RAS)  which  la  located  at  tha  Goddard  Space  Flight 
Canter  In  Craenbalt,  Maryland.  Thla  la  com Iguou*  to  the  National  Space  Science  Data 
Canter  (NSSDC)  which  waa  aatabllahad  by  NASA  In  19**.  NSSDC  was  commissioned  with  tha 
r aapona I b 1 1  1 1 y  to  collect  tha  aclantlflc  data  obtained  froai  apace  probe*,  aatallltea, 
sounding  lockata,  at « atospher Ic  balloon*,  and  high  altitude  aircraft.  It  la 
taaponatbla  tor  tha  acquisition,  organ  1  rat  ton ,  atoraqe,  retrieval,  announcement,  and 
d l aaaa mat  Ion  of  thla  Information.  The  type*  uf  data  archived  In  thla  aubcantar 
Inc  1  ude  i 

Hsporta  ot  sounding  rocket  launchings 

Reports  of  satellite  and  apace  probe  launchings 

Detailed  descriptive  information  on  spacecraft  arpet laant* 

Scientific  repot’*  ot  limited  distribution  on  result*  of  aaparlmanta 
Orbital  element*  and  ephamar  Ida*  which  are  of  scientific  Interest  and  value 


There  are  data  from  over  *00  satellite  experiments  cover Ing  such  discipline*  as  lunar 
and  planetary  photography]  a-rayi  gamma-ray,  RF,  UV,  and  visible  aatronomyj  cosmic 
ray*;  magnetospher Ic  energetic  particles,  plasma,  and  el ec t r omagnet Ic  field*; 
Interplanetary  energetic  particle*)  Ionosphere*)  and  meteorology  and  1R  data.  (?) 


The  number  of  eipetlment*  for  which  data  were  available  at  NSSDC  grew  from  a  total  of 
1  OS  In  19*’  to  77*  In  19*9.  with  the  advent  of  the  Apollo  program,  the  total  number  of 
eiper laents  climbed  until  In  I9’4  there  were  *4*  eapetlnents.  Recent  tabulation  show* 
that  this  total  rose  to  ’91  In  19’R.  (1)  Of  thla  total,  11*  eiper lmenta  are  from  1R 

planetary  eaploratlon  spacecraft  and  1 ’*  experiment*  are  from  79  lunar  exploration 
spacecr  aft  . 


Planetary  data  available  to  researchers  Include*  more  than  1*0,000  frames  of 
photographic  data.  *00  reela  of  magnetic  tape.  110  roll*  of  microfilm,  and  1,400  sheets 
of  microfiche.  Lunar  lata  available  Includes  more  that  1*7,000  frames  of  photographic 
data,  1,111  reel*  of  magnetic  tape,  1 , *00  roll*  of  microfilm,  and  140  sheet*  of 
microfiche.  141 


Thus,  even  though  the  mechanism  for  the  International  exchange  of  apace  data  did  exist 
through  the  NfsTa ,  It  waa  recogntred  that  this  body  of  knowledge  resulting  from  the 
massive  technological  and  scientific  effort  known  as  the  Apollo  Program,  would  create 
Xpert*;  demanl*  for  Interaction  among  the  wnrld's  scientific  community. 


tn  a  speech  at  the  Manned  Spacecraft  Center  (now  the  Johnson  Space  Center),  on  March  1, 
I9*t.  President  Lyndon  R.  Johnson  proclaimed! 

*  As  a  further  step  toward  joining  hand*  with  the  wnrld’s  scientific  community,  ! 
want  to  announce  that  w*  will  build  facilities  here  In  Houston  to  help  the  world’s 
scientists  wo r k  together  more  effectively  on  the  problems  of  space.  We  are  going 
to  have  a  naw  Lunar  Science  Institute  alongside  thla  great  Center.  ...  This  new 
Lunar  Science  Institute  will  provide  new  means  of  communication  and  research  for 
the  world's  scientific  coamiunlty.  It  will  help  unite  the  nations  for  the  great 
challenge  of  space.* 


And  so  the  Lunar  Science  Institute  (LSI)  began.  It  was  formally  established  on  Ortober 
l,  1 9* 0  by  a  NASA  contract  with  the  National  Academy  of  Sciences  (NAS).  Renovation  of 
a  vacant  old  mansion  which  had  been  the  home  of  a  Texas  millionaire  In  the  1910’s  was 
begun  and  on  October  lA ,  19*9,  the  LSI  moved  Into  Its  permanent  quarters. 


Since  It  was  necessary  to  have  an  organisation  to  permanently  manage  the  LSI  and 
possibly  additional  apace- r e 1  at ed  facilities,  the  NAS  convened  two  meeting*  of 
university  representatives  to  discuss  a  new  university  consortium.  Thus,  the 
Universities  Space  Research  Association  (USRA)  was  Incorporated  In  the  District  of 
Colimbla  on  march  17,  19*9)  the  first  meetlnq  of  USRA  Institutional  representatives 
was  held  In  Washington,  D.f.  on  June  »,  19*9,  and  USRA  assi^ed  the  management  of  LSI 
under  contract  to  NASA  on  December  11,  l«*9.  To  accomplish  the  goals  of  International 
cooperation  outlined  by  President  Johnson,  the  LSI  Initiated  several  program*! 


Ill 


Vlsttinq  Scientist  Pro^io 
Conferences,  Symposia,  Workshops 
Publ test  Ions 
Library 


The  Vlsltlnq  Scientist  Proqram  Is  sn  effective  Mini  of  brlnqlnq  to9ether  scientists 
f  r  ob  both  domestic  end  fotelqn  universities  end  Industries  who  wish  to  be9ln  or 
continue  wore  on  the  results  of  the  luner  end  plenetery  missions.  The  Vlsitln9 
Scientist  Proqram  provides  tor  esperiaentel  end  theoret Icel  teseerch  end  educetlonel 
pr»9rea  developsent  In  the  loner  end  1  oner - r e 1 et ed  sciences  end  in  coaperetlve 
pi  snetoloqy .  Esperiaentel  teseerch  p  r  »q  r  am  x  proposed  by  eppt  opr  1  e  t  e  1  y  qualified 
individuals  aey  be  accoaaodared  throuqh  util  list  Ion  of  laboratory  facilities  St  the 
Johnson  Space  Center.  Appointments  very  In  ler>9th  f  r  oa  e  week  to  as  1  onq  as  s  year, 
with  option  tor  renewal  at  the  discretion  of  the  Institute's  Director.  Appointments 
ranqe  from  the  Associate  Professor  level  throuqh  Po st • Doc t o r a  1  appo Inlaent s ,  Craduate 
Fellows  end  Undergraduate  Interns. 


To  ptoaote  the  d 1 ssea Inst  ton  of  information  and  research  results,  an  active  schedule  of 
conferences,  topical  symposia,  study  workshops,  and  educational  short  courses,  are 
conducted  by  the  Institute's  Symposia  Office.  The  results  of  these  meetln9S  are  edited 
and  published  by  the  Publication  Office.  Chief  aaonq  these,  of  course,  is  the  annual 
Lunar  Science  Conference  (now  the  Lunar  and  Planetary  Science  Conference).  This  major 
conference  which  reqularly  brlnqs  toqether  scientists  from  all  over  the  world  is  held 
under  the  Joint  sponsorship  of  the  Institute  and  the  Johnson  Space  Center.  The  avera9« 
attendance  at  this  week-lonq  wertlnq  is  usually  about  *S0.  Two  major  publications 
which  represent  the  9reatest  s 1 nq 1 e  summary  of  the  results  of  the  lunar  and  planetary 
invest iqat ions  are  the  abstracts  of  papers  presented  to  the  conference  and  the 
ptoceedinqs  which  each  year  have  been  a  t  hr  ee- vol  umc  work  avereqlnq  about  1,000  paqes. 
The  first  of  these  conferences  was  held  In  IS^Q;  the  most  recent,  the  Tenth  was  held 
in 


he-ent  topical  conferences  have  Included  a  Workshop  on  the  Thermodynamics  and  Kinetics 
of  Dust  Formation  in  the  Space  Nedlta,  Conference  on  Orlqins  of  Planetary  Meqnetlsm, 
Workshop  on  Ancient  Crusts  of  the  Terrestrial  Planets,  Workshop  on  Kemote  Senslnq  of 
Volcanic  Cases,  and  a  Workshop  on  Class  and  Ceramics  Industry  In  Space  based  on  Lunar 
materials.  Each  of  these  conferences  results  in  a  variety  of  publications  usually 
tncludln9  an  abstract  volime  prepared  before  the  aeetlnq,  a  proceedlnqs  volume  which 
nay  be  published  as  an  Independent  monoqraph  or  as  a  special  volume  in  a  Journal,  or  In 
a  workshop  imstty  which  is  distributed  in  the  Institute's  Contributions  series. 


A  library  to  provide  literature  support  to  the  vlsltln9  and  staff  scientists  at  the 
Institute  end  JSC  was  part  of  the  ortqlnal  orqanlratlon  of  the  Institute.  It  contained 
a  basic  collection  of  qeoloqy  and  astronomy  tests  and  Journals  and  provided  a 
full-ranqe  of  library  services  to  the  community.  tn  !«■*■«,  the  collection  of  Apollo 
data  consist Inq  of  the  photoqraphy,  the  cartography,  and  support. nq  documents  rrfrlch  was 
housed  at  the  Johnson  Space  Center  was  transferred  tn  the  Institute  and  a  Lunar  Data 
Center  includlnq  the  Library,  the  Photo  "ap  Library,  the  Lunar  Sample  Information 
Library,  and  the  Geophysical  Data  Center  was  established. 


Althouqh  NSSDC  remained  the  major  distribution  center  for  lunar  data,  it  became 
apparent  that  the  special  lied  and  in-depth  knowledqe  of  the  collections  and  wo  r  k I nq  s  of 
the  data  resultinq  from  the  missions,  which  the  experienced  staff  of  the  Institute  had 
acquired,  would  be  useful  to  the  scientist,  edu  ator  ,  or  student  attempt  I nq  to  access 
the  data. 


For  example,  a  knowledqe  of  the  history  of  the  orqanlratlon  of  the  lunar  sample 
collection  Is  hlqhty  valuable  to  properly  access  the  Information  available  at  the 
Johnson  Space  Center  and  at  WSKDC. 


The  Lunar  Samples  are  a  data  set  rrfitch  presented  some  unique  and  excitinq  challenqea. 
The  Curatorial  Facility  at  the  Johnson  Space  Center  Is  responsible  for  the  use  and 
preservation  of  the  samples. 


Each  sample  has  been  carefully  doci»ented  and  a  record  of  the  allocation  of  the 
samples,  the  esperlments  performed,  and  the  results  of  those  experiments  are  filed  In  a 
data  pack  at  this  Facility.  As  the  samples  of  each  mission  were  returned  to  earth,  a 
special  team  called  the  Preliminary  examination  Team  (PET)  carefully  opened  each  sample 
baq  collected  by  the  aatronauta  and  did  a  visual  and  physical  description  of  the 
sample.  A  series  of  photoqrapha  was  taken  In  the  laboratory  to  show  all  alx  faces  of 
each  sample.  These  macro  descriptions  done  by  members  of  the  FFT  and  at  least  one  of 


the  photographs  war*  published  In  a  sarlas  of  Lunar  Saaple  Catalogs 


A  method  of  cataloging  tha  samples  was  davtsad.  In  qeneral,  a  flva  diqlt  qanarlc 
number  was  assigned  to  each  saaipla.  The  system  of  number  ing  evolved  through  tha 
Program  and  became  mote  significant  in  tha  later  missions.  The  general  scheme  Is: 
Apollo  11  lOabc 

Apollo  12  1 2abc 

Apollo  1)  1 4abr 

Apollo  15  1 Sabc 

Apollo  1 A  Axabc 

Apollo  IT  Tssbc 

Luna  It  2 1 abc  and/or  1101* 

Luna  20  22abc  and/or  20abc 

Luna  24  24  abc 


Por  Apollo  14  and  IT  the  second  digit,  *x‘  is  indicative  of  tha  station  at  which  tha 
sample  was  procured.  Por  Apollo  15,  14,  and  l7,  tha  last  digit  *c*  is  Indicative  of 
aaaple  types  such  as  0«Unsieved  Pines;  l»lass  than  1  mm  fines;  2«l-2  am  fines;  t»2-4 
as  fragaants;  4-  4-10  aa  fragments;  and  4-9«rocks  and  greater  than  1  ca  fragments.  A 
full  description  of  the  numbering  system  for  the  samples  Is  contained  In  the  Lunar 
Saaple  Information  Catalogs  for  each  mission.  (51 


As  each  saaple  was  divided  and  allocated  to  investigators  for  various  kinds  of 
analyses,  a  daughter  saaple  was  designated  by  a  comma  and  a  sequential  nimiber  following 
the  generic  nuaiber .  Thus  14455,44  is  a  section  of  Apollo  14  sample  15445.  As  the 
samples  were  divided,  cutting  diagrams  were  drawn  so  that  the  history  of  the  saaple 
would  be  doc  rented. 


The  Lunar  Saaple  Information  Library  at  the  Institute  contains  these  catalogs,  a  mini 
data  pack  consisting  of  the  sample  photographs,  description,  cutting  diagrams,  and  In 
some  Instances,  photomicrographs,  and  many  other  documents  which  have  been  written  on 
specific  saaple  types  by  the  various  investigators  working  at  the  Curatorial  Facility. 


To  maintain  a  record  of  the  actual  analyses  which  were  obtained  from  the  experiments 
conducted  by  the  researchers,  the  Curator's  Office  maintains  a  ‘Lunar  Saaple  Analysis 
Data  Mse.*  This  data  base  contains  the  analytical  data  for  each  sample  as  reported  In 
a  selected  set  of  published  literature.  The  base  Is  arranqed  by  sample  number  and  In 
the  first  section  records  each  complete  analysis  plus  the  authors  and  bibliographic 
reference  In  which  the  analysis  is  published.  The  second  part  elao  arranged  by  sample 
number,  lists  the  elemental  analyses  recorded  for  each  sample  along  with  the  accession 
n^ber  of  the  bibliographic  reference  In  which  the  analysis  is  reported.  The  third 
section  Is  the  bibliography  arranged  by  accession  number. 


To  obtain  Information  about  a  particular  sample,  a  researcher  might  consult  the 
mini-data  pack  at  the  Institute,  run  a  search  for  a  particular  element  on  the  Sample 
Analysis  Data  Mae,  conduct  a  literature  search  through  the  Lunar  and  Planetary 
bibliography  maintained  at  the  Institute,  and  then  prepare  a  proposal  for  submission  to 
the  Lunar  and  Planetary  Review  Panel.  Rased  on  the  results  of  his  Investigations  of 
the  data  available,  the  researcher  could  then  query  NSSDT  for  the  specific  Information 
he  would  need  to  support  his  research  effort. 


Another  significant  set  of  data  which  resulted  from  the  scientific  packages  left  on  the 
lunar  surface  is  called  the  Geophysical  Data.  Although  this  data  is  archived  at  the 
MSSDC,  Its  usefulness  to  the  researcher  is  enhanced  by  a  review  of  wh a t  the  data  set 
contains. 


The  Apollo  Lunar  Surface  Psperlments  Package  was  a  completely  self-contained  science 
station  deployed  and  activated  by  the  Apollo  astronauts  and  left  on  the  lunar  surface. 
The  ALSCP  collected  scientific  data  on  the  lunar  surface  and  transmitted  the  data  to 
earth  where  the  Information  was  collected  as  part  of  the  ALSCP  support  operations 
conducted  at  the  Johnson  Space  Center.  A  forerunner  of  ALSPP,  knotm:  as  the  Fairly 
Apollo  Scientific  Experiment  Package  (EASCP1  was  deployed  by  the  Apollo  11  crew. 


exper  l  ments  Included  In  the  passage  on  various  missions  were:  Passive  Seismic 
experiment.  Active  Seismic  experiment.  Lunar  Surface  Magnetometer,  Solar  Wind 
Spectrometer,  Suprethermal  Ion  Petector ,  Heat  Plow,  Charged  Particle,  Cold  Cathode 
Gage,  Lunar  ejecta,  and  Meteorites,  tuner  Seismic  Profiling,  Lunar  Mass  Spectrometer, 
Lunar  Surface  Gravimeter,  and  Du x t  Detector. 


II  < 


Scientific  analysis  of  AL5CP  date  wen  accomplished  by  NASA  contracts  with  specific 
Investigators,  and  these  contracts  stipulated  the  archiving  of  analysed  data.  To 
ensure  proper  data  archiving,  JSC  Management  created  the  Geophysical  Dat s  evaluation 
Working  Group.  The  Group  was  asked  to  study  the  data  processing  and  make 
r ecommendat ions  on  the  archiving  and  distribution  most  appropriate  for  the  present  and 
future  needs  of  the  community.  The  data  resulting  from  these  esperiments  is  collected 
and  archived  at  WSSDC. 


To  make  the  data  archived  as  accessible  to  the  scientist  as  possible,  the  Institute  was 
designated  a  'Geophysical  Data  Subcenter*  by  NASA,  the  collection  of  microfilm  and 
microfiche  data  stored  at  NSSDC  was  duplicated  and  was  incorporated,  along  with 
supporting  doctmentat ion,  into  the  Geophysical  Data  Center  at  the  Institute.  A 
researcher  can  review  the  data  at  the  Institute,  select  what  he  needs  and  request  Just 
those  subsets  of  informs. ion  from  the  NSSOC. 


Since  much  of  the  data  archived  is  in  the  form  of  magnet Ic  tapes,  the  Geophysical  Data 
Curator  at  the  Johnson  Space  Center  undertook  the  project  to  prepare  computer  programs 
and  associated  user’s  guides  which  would  make  it  possible  to  read  these  magnetic  tapes. 
These  programs  and  guides  are  available  from  the  Geophysical  Data  Curator  at  the 
Johnson  Space  Center.  (4,7) 


The  largest  data  set  resulting  from  the  various  lunar  eaploratlon  programs  is  the 
photography.  This  data  set  actually  began  with  the  Ranger  series  on  July  J1 ,  19*4  and 
ended  with  Apollo  17  on  December  19,  14’J.  The  photography  eslsts  In  many  formats  and 
media  ...  14  am,  IS  mm,  7o  mm,  negat tve  and  positive  transparencies,  in  color  or  black 

and  white,  stereoscopic  close-ups  and  orbital  panoramas.  This  data  set  Is  probably  one 
of  the  most  frequently  used  sets  at  NSSDC.  However,  to  prepare  a  request  for  data,  it 
is  often  most  helpful  to  the  user  to  visually  review  the  photography  In  the  various 
formats  available. 


The  Photo  Hap  Library  at  the  Institute  has  a  complete  collection  of  the  Ranger , 

Orbiter,  Surveyor,  and  Apollo  photography  of  the  moon  and  various  photographic  indeses 
which  provide  access  to  'he  collection.  It  a  1  so  has  a  selection  of  fond  and  Luna 
photography.  The  collection  Is  particularly  use r - or  1 en t ed  with  the  photographs 
arranged  in  notebooks,  tardea  files,  or  flip-files  allowing  the  user  to  browse  through 
the  collection  easily.  Some  se e  - 1  ed  sets  of  the  photography  have  been  assembled 
ranging  from  an  approsimate  )00-lt»»  sat  useful  to  the  educator  or  student,  to  the 
full-range  of  camera  clicks  taken  on  a  particular  mission.  Petaonnel  well-vetsed  in 
the  collection  can  assist  the  researcher  to  locate  the  Items  heeded  end  then  request 
them  from  NSSW.  If  s  researcher  is  unable  to  come  to  the  Institute,  the  staff  of  the 
Photo/map  Library  can  respond  to  letter  and  telephone  requests  and  make  recommendat Iona 
of  those  photos  which  would  heat  assist  the  off-s|te  researcher  In  hts  studies. 


Another  significant  data  set,  which  has  been  part  of  man’s  knowledge  of  the  Moon  since 
the  days  of  Calileo,  is  the  collection  of  lunar  cartography.  Prom  the  early  hand-drawn 
efforts  of  Galileo,  Nevelius,  and  Rlcclolo  through  the  ltl,nro,000  scale  sat  of  lunat 
ast ronaut teal  charts  ( LAC1  ptepared  hy  the  U.S.  Air  force  Aeronautical  Chart  and 
Information  Center  (ACICi,  man  had  been  dependent  on  telescopic  observation  and 
photography  for  the  details  of  his  lunsr  maps.  With  the  return  of  over  1,*M 
hlgh-guality  lunar  photographs  from  the  Lunar  Orbiter  flight*  In  lssf-iss-),  man’s  1S7- 
year  dependence  on  the  telescope  for  lunar  mapping  ended. 


Several  significant  maps  on  varloua  scales  were  prepared  during  the  period  between  19*4 
and  197J.  The  small  scale  maps  UiJ, 000,000  and  smaller)  have  aarved  for  reference  and 
planning  purposes  and  have  been  used  as  the  basts  for  many  special Ited  maps  prepared  In 
support  of  the  Apollo  missions.  Among  these  are: 

lunat  Planning  Chart  (LOCI  series.  1 ! J . 'SO , 000 .  1949-1971 

Lunar  equatorial  tone  Mosaics.  Ii?,so0,000.  194S-19*9 

Lunsr  Carthslda,  Parelde  and  Polar  Charts  ( LMPi .  li%, 000,000.  1970 

(naw  edition  Issued  1979) 

USAP  Luner  Reference  Mosaic  (Lem-1  and  LCM-1A).  l:$.000,P0P  and  1 i 10, 000,000. 

1 9*4-19* t 

Lunar  Parthside  Maps,  Topogrsphle.  Scale  varies.  l«*7-l«4« 


In  the  medium  scsle  (l  :  7*0,001 
Lunar  Aat  ronaut  teal  Chart 
Apollo  Intermediate  Chart 


-  111,999,999)  the  following  maps  ate  represertat ivet 
(IAC|  series.  itl.OOP.OOO.  )9*k-|9*7.  r«j  sheets) 
(AlCi.  ItSOO.OOO.  1 94 5-1 94 T ,  (JO  sheets) 


!•<> 


Production  of  large  seal*  lunar  map*  (1:240,000  and  larger)  became  possible  with  the 
availability  of  spacecraft  photography  at  scales  allowing  detailed  description  of  lunar 
features.  Series  of  saps  were  prepared  from  Orbiter,  Surveyor,  and  Ranker  photography. 
These  aaps  were  used  in  the  studies  to  select  the  Apollo  landing  sites. 


In  197  1,  NASA  in  conjunction  with  the  Defense  Napping  Agency  (DNA)  commenced  a  mapping 
progtaa  that  would  lead  to  the  production  of  a  series  of  1:240,000  aaps  based  on  the 
photography  froa  the  Apollo  IS,  )A,  and  IT  missions.  This  prograa  has  resulted  in  the 
production  of  or thophotoaaps  and  topographic  or thophotoaapa .  A  nuaber  of  special  scale 
aaps  have  been  prepared  Including  1:1,000,000  and  1:4,000,000.  Detailed  aaps  of  the 
Apollo  landing  sites,  called  Traverse  Charts,  show  the  routes  taken  by  the  astronauts 
on  the  lunar  surface.  A  new  prograa  to  revise  soae  of  the  LAC  charts  is  currently 
underway.  (0,9,10) 


In  addition  to  the  lunar  aaps  and  charts  based  on  telescopic  and  spacecraft 
photography,  the  U.S.  Ceological  Survey  (USGS)  has  prepared  a  series  of  aaps  at  the 
scale  of  1:1,000,000  showing  the  geology  of  aost  of  the  visible  side  of  the  Noon. 

Other  geological  aaps  on  the  Noon's  healspheres  have  been  published  in  the  1:4,000,000 
scale.  These  aaps  in  the  Survey's  Ni see) 1 aneous  Investigations  Nap  Series  ( ! -No . )  are 
available  froa  the  OSGS  Publications  Office. 


A  full  complement  of  the  lunar  aaps  and  charts  Including  many  of  the  earlier  aaps  and 
atlases,  and  soae  of  the  Russian  aaps  and  charts,  are  available  for  study  and  in  soae 
cases,  for  loan,  in  the  Photo'Nap  Library  at  the  Institute.  In  aany  instances,  staff 
personnel  can  assist  the  researcher  to  obtain  copies  of  those  aaps  needed.  At  present, 
aost  of  the  saps  are  available  through  the  Planetary  Progress  Office  at  NASA 
Headquarters.  However,  plans  are  being  foraulated  to  sake  the  aaps  available  through 
the  NSSDC. 


As  the  eaphesis  of  the  space  program  shifted  from  the  Noon  to  the  other  planets,  the 
scope  of  the  Institute  also  changed.  In  197*.  the  Lunar  Science  Institute  becaae  the 
Lunar  and  Planetary  Institute  (LPI).  The  Lunar  Data  Center  was  reorganised  to  include: 
The  Library/ Informal  Ion  Center 

The  Laboratory  for  the  Analysis  of  Planetary  Surfaces  ILAPSl  which  includes: 

The  Photo/Nap  Library 

The  Geophysical  Data  Facility 

The  Lunar  Sample  Information  Library 

Photogeologic  Interpretation  Facility 


And  just  as  the  seta  of  data  resulting  from  Narlner,  Viking,  Voyager,  and  other 
planetary  missions  are  being  archived  at  NSSDC,  the  LPI  Is  espanding  its  collections 
and  information  services  to  assist  the  lunar  and  planetary  community. 


The  scop*  of  the  Rlbllography  of  Lunar  Literature  maintained  by  the  LI  hr ar y/lnformat ion 
Center  was  espanded  In  197*  to  Include  the  Noon,  planets,  asteroids,  comets,  and 
meteorites.  Indeslng  using  a  controlled  thesaurus  was  also  begun  with  the  197R 
literature  to  Increase  the  access  points  from  just  author  and  title  key-words  to  s  full 
range  of  sub jec t -or  I ent ed  indes  terms.  Currently  the  on-line  bibliography  contains 
about  lT.oon  references.  Searches  are  run  based  on  telephone,  letter,  or  In-person 
requests . 


The  Lunar  and  Planetary  Information  Pullet  In  (formerly  the  Lunar  Science  Information 
Pulletin)  is  compiled  and  published  quarterly  by  the  staff  of  the  Information  Center. 
It  is  circulated  free  to  appros Imatel y  1200  scientists,  educators,  and  students.  The 
Pilletin  contains  news  about  personnel  changes,  conferences,  publications,  reports  and 
reviews  of  space  missions  and  mission  opportunities,  a  calender  of  events,  and  the 
listing  of  the  current  bibliography. 


The  collections  of  the  Photo/Nap  Library  have  espanded  to  include  Neriner,  Viking,  and 
Voyager  Imagery  and  aaps.  The  present  planetary  imagery  collection  consists  ofi 
Narlner  A  laid  prints 

Narlner  7  IslO  prints 

Narlner  9  microfiche,  M10  prints 

Nariner  10  70mm  negatives,  positives,  contact  prints 


Viking  Landers-Orbltera 

4*  prints  and  negatives 

RslO  prints  and  negatives,  mosaics 

70s7«  prints,  mosaics 


Viking  Orblter  l 
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8*10  color  iohIci 
slid**,  color  aoaalca 


Voyager  I 

Jupi tar 

Selected  (raaaaj  file*  of  atsalon  ovarvlaw, 
Jupltar  rotation  and  aiotlon  of  tha  Craat  Rad  Spot 

Satal 1 Itaa 

S*  prints,  nagatlvaa  and  poaltlvaa 
10*  prlnta 


A  lunar  and  planetary  *1  Ida  collactlon  la  accaaaad  by  a  computerised  subject  inda*. 
Sltdaa  aay  ba  borrowed  from  this  collactlon  to  support  lectures,  publications,  or  othar 
aducatlonal  and  raaaarch  af forts. 


Tha  aap  collactlon  la  also  aapandlng  to  lncluda  tha  planatary  aapa  for  Mercury  and  Mars 
praparad  by  USCS  using  Marlnar  laagary.  Thaaa  aap*  ara  aval  labia  as  ahadad  rallaf, 
topographic,  and  gaologlc  r apr asant at  Iona .  Additional  planatary  aapa  praparad  froa 
Viking  and  Voyagar  photography  ara  baing  considarad  by  tha  Mapping  Program  of  tha 
Planatary  Prograa*  Offlca  at  NASA.  Tha**  aap*  will  ba  Included  In  tha  collactlon  a* 
thay  become  available. 


Through  tha  davalopaant  of  LAPS,  agulpaant  for  data  analysts  at  tha  Institute  Includes 
a  plane-tab!*  digitliar,  7*1**  TGI-I  Particle-Six*  Analyxar,  Trald  Viewer,  Itak 
Variable  Magnifying  Viewer,  Zooa  Tr an sf *r scop* ,  and  starao  viewers.  Proposals  for 
raaaarch  project*  using  the  LAPS  facility  and  the  collections  nf  the  Photo, 'Map  Library 
•ay  ba  submitted  to  tha  Director  of  the  LPi. 


To  assist  users  to  identify  tha  lunar  and  planatary  data  which  is  available,  tha  NSSDC 
and  tha  LPI  prepare  catalogs  and  Inforaat Ion  resource  guide*.  These  ara  available  froa 
tha  issuing  agency.  (11,13,))) 


Thu*  although  the  NSSDC  will  continue  to  ba  the  major  international  distribution  center 
of  lunar  and  planetary  data,  the  LP!  and  it*  staff  serve*  as  a  liaison  between  the 
scientific  and  lay  community  and  the  data  seta  themselves. 
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